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lemrd «.r ami* mmri jrlsMs i»T@ b®©a' pi».Iwt©-4 ia l««a ia. 
p&tt few ymn* Qm ©f tfe© attls faetsm ootitribtt-fetug to th#8« Mgfe 
yl«Ms l*s b««a tfes as® ®f aw «i»sa«o rsststaafc mrl®ti®s 
t®T»lof«i fttti Ibf S'-tet® ani «xp«3rlaeii% atatlea. workers. 
Y®t, Ib lf4i' m&m r«t»t, , 3Wtitt©«i tk# wtt 
yi«Ms la I®?* Ijy «a It p«r«ns,t* tl«Ms la mnj of 
th@ eowtry, pftrtiettl*rilf !» tk® SwitJi,, •were r@€mc®4 t© a. eoasMtmlslf 
grefttsr li#s«®a 'witli %ii«s« atw mri»ti@s mm Am to elmofea- la 
mom ©f eraw wst strafi %© Msltlplimtloa &t %hmm «c®s wMeh pstmsl-
•tslas# wri«ti«« to f^wmwlj pr«wtl»at 
ft# ©f #f th» pRthog»a is snnk tlmt mm aad 
aor« Tirmleat »©#« %• ©itp@«*®€ t© Skppmrm. imrms® in prmm*' 
Imnm of m. a®w mo© i®ft»ds Mf®a t&® s®l«eti0B pwsiaws froviiet l>y feoat 
plaats. The hsfm of malataiatu® Ats«8ts® m&lMtm.m la * e»p thsn 
tepeml® mpsa th« «si. tmiisf»r of g©i»s tar •mtmm mist r»®istaao» 
t© a.g«a0«deallf 
fli# B©at «fflei«at iini sa,tlsfa®fe»ry ««-|hot t® attftin thlt obJe&tl-W' 
isrouM %# to aomms of resiitMie# to gpe®lft© mms *ai t# 
d#t©irmia® th« g»a#ti® mrrimA Isf tiise® sowre®® m m®ASmr»d 'fcy 
feost^purasit# Hi# "ksmm. tm%m ®p fa©tsr» mn thea h@ 
®li0S®tt AaA twya»f«rr«# with «ffl©i®n®y sltlwr for idwlQ.pwiib of 
m&m smi'tail# «'t®rlal sr for th® pro4u«%i«a of iesiralbl# ermm. 
*Thr®agii®ttt ti»' r«fciai#p of this €or(iii# 
f« «p» (Sri'tei# Is. i» %j tli» 
©fi«moii MB® of @>r&m ira«t.»' 
raat r»sistaat 
It was tJi.« of tM# »t«tj t® thm Aittemnma in 
g»a»tfp0 for »«si8tfta©® to tsrmm mat mm S7 «©»§, m grmxp of o&t 
•mrl®M®s te*«9i ©a « gsa«tl@ mmlyntM of s«g»^%i,af ^©pmlatltas frm 
ewssos aaoaf, th# if«8l#tftn% •mristlss aai t® » stisoeptlbl# mri#ty» Saeli 
aa •mmlyslB shottM yl«M lufoimtloa of mlm# ia aa oat im|>r0v«»®a% pm» 
gwia ia whi®k ps'tiS'i^a©® to ©iwa rait Is a wajor ©bj:©«tlv«# 
'S 
m ummwm 
of §rmm last 
Mmrmr {$) flrit afe«w»d a|>®©ialls*tioa of erowa ms^ 
iiaatliyiBg fottr mmM hj tht vim ot two •^ffsrawtln.l At 
tli« pjW'S'sat tSa« llttrfhf (10) Ims ffi »e»s -with t!w mm of IS 
dlff»reati&l v«irl#ti«s#- taflierltaa®# srfettiio® hkm. steww pliysl®l«i* 
iml ®p«©ialtiittt»a %«> %•» is imtmw. Crown raiit ma t® 
b® % AH«a C 3.) • Sw me«« tf erom mst is»y arts® l»y 
g®n@ W0«tllimtion er hj 
fhmm «r® HftBy sow®®# of 3r@«i8l»»» to lattawa mms #f ©jpwa «ist 
la saiiitien to tk« -wi^ietlos C»3c^ da® 
©f whiisli CQ'ttM as ssmre# of p«s4steaii®') th@m &m a*®^ 
&tbmr$ •wfeiofe ®«ali ftjsil ar© b®4i:^ Msi» 
411 lwr®«tigai©i'»^ !)•»%• MT# r»pQ'ii»4 «8istem®« Aemimat ©r 
partially desimsfe "to saB«#ftl"biaJ.% Im th« pla,at# Barter (It) 
la a er®s» of Btirfc x Sixby»Wskj r»p@r%0i, sttseeptlfeili-liy todaaat# lOji 
forri® ftai iieksoa (ll) r®porfe»4 «, ©rest ®f io»4 x. SSi a.® s«gr®» 
gatijjg IS 8«s«»ptlfel« t0 1 wsts^at, A fM-terlml lnt®ir|>r®1».%ion m« 
tto% giT«a itt ©liis®r «is®« 
Ifty#8y ••l®ors mai itiJwtsi Ct) ia sr#8»®® irarolTiag th© mriety 
Bond, reported lai®f»rt(iat 4oai*ttt eiapl^fteatary f&'©t0rs ©o»Al* 
tim wsistaao® at BoM* With, slmllftr erosses (Bsai aM/®r 
rlmtlws of Beai mmsmi.. %« m^rj 1o»4 %p« of' th«'S@ 
r®sttlt« -mm mniiwmA "by I«, T&rri.® Aai. Blote®a (11) for mms 
% 
% GmhmMf Ityat' Had (f) t&t me® I, % 
b»3P§»r Clt) f«r m®@ l# 1»y C^8) mm® I maft agais hf Skyms 
(T). 
f#prl« (ti) ^a^a @»ss ©f l®«i with t&m 1* 4M tlmt 
Boat i»« m slngi® fmeter pair f».r r®slitaiie«« 
Bef®ir« ^ «f aeliiimthoieertm vtgtoi't&ffi. *ad Ittrphjr 
(14)# th» #«t Titttetifla. m» «• wt.J»r SQwris# #f resittAas® t© 'erwa 
S#r®ml laTtstlg*%®^rS' Mm skmrn tlat ftctorS* mrrlm & slngl# 
i:«iiaaat p»ir f®r p««l#1«ao« laelmil-uf e®eh»3a, Htyat 
aai l&aslsig (8) tor mm l|, (12), larphy, Staaten sni 
S t e w M  ( i s )  * a d ( t S )  f o r  j * ® ®  4 S »  S B - l f t h  (21) iii mt gir® & 
geaetts #f wirelta frsa hi®' ©r©«»«8 iawlTlag 
Tleforin# 
l.ita«aa>#rf«r (12) tl*t * siagl® faetar pattr froa th« 
mrttty lAaaimfer #oBil.tioE»i r@®t®"^ae« mms 1 ftad 4S» I®hr «.:a4 
l»y»« (I©) ^ mms S, 4, 5, S, SS,. Sf aM #8 a« 
®o»t]poll®d "hf * iiagl® fuetor ffw ,lAaihi.f®r» 
C®5) f©tta4 iPtstf.'tei.m©# frm th® oat !«%!« Ofamiiat* 
t® •& p®rtl®a ©f r*«® 1 "ki dsi® 1s» tws is<l®j>«ai@a% s^plaBftiitayrir 
*a4 M'tssfp'i^ (§) r®p©rt»i » ®ir I© 4<«l'aemt faetor pftir eon* 
4iMo.al.ag %©• mm SS trm tl» "mrieti#® Saaris® gS,|, l®i 
*•&« e»t variety Ukmin® 'Jm# la piwt®tts itt®ra,tmw> hmm mi&rmi. 
t# m Mtttl'oa Ukmin© and/or awif dkmim ii ^®i«g a«©i 
awi will used throughout the- ^re^iaitr af this 'tfasti*# 
8 
l a 8 t p » » f - m a i - S t #  
SftTlts msA #®M« (S) -C^) i^p©r%«4 « «ingl« fft©t#r pilr 
©omiltioaiag wiis^a®# @f iastfrosf ik siagl® mm 
©f ®r©wa «iat# 
k dcalaitat iAlbitor fs.@%or trm Pi^slghim #pl#te'li© -to %fe® ioaimat 
f&©t0,r f®r to mm $$ frm Swri®» tS m# r«p®rt»i |jy 
«nd CS)» A ioalaitat • fitetof fym I«wi m, 444 (^Isfeatle ©r f&r*' 
tlftlly A Amim&t for »«isteno» t® mms l,. f, aa4 
46 'ttm Mmi 'Ms %«®a rtfort#! %f f#rri« •(if)# eaehma, Jolmstsia, ttifiit 
ma4 (S) refortoA t» laii®f»ai#at 4a«li»at iriilbit-
1% trm M.ohMm$f»Wnighvm. -ifciefc mm «pl€l».tl©- ts -tte I'oi®* 
|j©M«a% tfemiawit «f Bswl f&r. reslstaae® -to m©# X# 
e@©k«tt, Jetoitea, aetytt® aai iRasiag Ct)^ (It) fcnd 
C^®), ah«wa tk® Victerla. toi liw tir© d«lM.at ©offipli«#a'ltotr|' 
BoM f%.®tors -t® b« (ig) has shoro tii® 1»» 
dcmimat e«pX«#at8,:*y Bon4 fitelsor# ia4»f#ai®st of th® 8a»ta F« 
f«.©t®y» Mm mis© !»• •!©«, F® te ^.rry ob» or th® otii»r ©f %!» tw® 
doalBfeiit emplmm^vf Btai WiMi'teRa (2S3 ftsaww# tli® %•© 4oi^ 
Imat mmplmmM^ry #f llkwiffli' -mm to ti» S&mi faet^r®.* 
ClS) •ttfgss'fefl ttm-t tim Jjsm&tt0r aai Sast& F@ fiaettps f®r 
f®«is*laao® -too ' mmm rast *i«i pi*©li»1b% 
WilWi i»ll'rii[iiHi»liiHiWiiiiili|i'UWIli|Mii|l|W|ii 
1» yi«teyifc» m.s flm-t dewrllwA "by and .(M) ia tS46» 
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fhm ®«@A8 that did n®f g«mlmt@ w@r® weewrsd from th® pQ't® aM 
i&T®d t&r flastiag thm followiag f®«.r# It ms lat»r»sti^ to »t® tlmt 
.S00i« p lasted for *s l«og ms six k@pt ©©astaatly «®t aad isfeja'Sted 
to ftlteraat® f.r»«»lBg &ad thawl*® ia aa ®ff@rt t® br@sils demajBoy mm in 
most ®ai®8 atill "rlftbl® th® fQllowiag' y»ar* 
la th® Mt@ fall of lf4i th« fg «®®ii w«r® pluated ia th® gr®«». 
h®Tii9, fh® •eoll©®tioa of er@TO fast iia«A th® pr®vi«ms •«prtng aad all 
®th@r eolle:©ti®BS #f stored ©T®r th® siMtar p®ri®d war® 
f@aM t# h® aea^s'lB.hl®, this mi |>r®su»ftfely dae to f-r®@8iiig' t«f®rattjr®s 
for & tw® day p®riod is th® ©©Id mtilt wh»rt th® rast sp®p»s w®.r® stoi^d# 
A .©oll®©tioa Qf ttr«i0»po'r#« was ffl«.d« la * fi«M ©f T®ltjat®®r s&ts 
la aa «r®a Qf only a%o«t tw® sfuar® f»«t eM ^h»m m ®th®r mat ms 
preseat fdr a eontld®mM® iistaao®. fhls .®®ll®®tio»* m« iaereased 
tts@d for testing th® fg g®@4ltag ,r®«.®ti®ms« 
Siae® gr®@iiho^is» sp&m m.® limit®d, a.pf>r®Ktoat®ly 100 Fg iatiridml 
plants from «aeh er©s« w^r® groiwa. In addition to th® ZZ eross®® pr®-
Tiously mad®, 3Br» H. C> Mmrfhy 8tt|>pli®d fg a«»d of om addltioaal or®#®# 
fh® Fg »e«di wr® pla»t@d liAividBally ia iaeh ©lay p®tst lust 
iTOSttlatians «®r® md® in the first Isaf stag® ©f plant growth hy plaeing 
«r®dO8p0r®8 ®a th® l®af, atMiei^ th® l®af "with mter, aad plaeiiag 
flants in a teaidity «ha»l»@r for a period ®f 84 homrst last r®a®tioiW( 
w®re ree®rd®4 12 to 14 day® after' ija&ealatloa. Seedlin® reaetions mre 
*Thls ooll«eti®a ms predeaiBastly ®»ii*n'rttst ra©®8 4S aad S7» fh® 
imri®ty fkimin® ma iM»tti» ^ this ®®ll9®tiOB» th® phms® *mixte-r® ©f 
raees* refers t® this e®ll®©ti®a thromglwttt this ttosis* fh® mo® ®r 
iBixtar® of raeas to whioh -Ukmin® ms saseeptihl® -will b® r®forr®d tO' as 
ercrwa rust mm Itraia®# 
11 
ela8®@d ta th® ®ml# deseribei by Itirphj (15) ami illastmtei 
is figttr# 1, la this ita4y th® lasaua® &M zero r®ft®ti0a t|p@« 
©3j&s»#4 separately# thm Tletoria typ# of erowa rast reaetloa ms ale« 
r#«0rd@i la a s»parat© ®la»i, 
A% th® ttB« erdwa rttst raastloiw wsrs, a«temia»i @aoh «@«dllng isas 
elaB8ifi®a for l®ftf s'toath fab#s®»a0@ In all e,ro®»«i aad f©r marginal 
leaf tol-rs la all,,®r@s«©8 • iarolTiag Tletorla ai @n® par®at* 
la tlw spring ©f 1950, It was daeiist to pr®g«agr test all Fg plaats-
with a pur® mm ©f i^st# Jkn affsrfc ms *ai» t# t®it at least W 
prsgaaias ®f e»©h-fg f3*.at. Doe to mafaTOWible aM er®wft®i ©©ailtioas , 
. _ aai«r whieh th® fg plants i»@r», grwa aa^ th9 la©k ©f vigor la aany of th® 
oross»8 th® Fg s«®€ prote#®^ ms b«l©w axptetatloas' la «aa^ ea»®,8,# • Apiia 
^ Aalayai gettolafctioa pr©s®at«i a profele® as *1^ of th» plants mm aot 
ripa whaa it ma mmamry to fc&r^tst th«a,* Jk satlsfaot&ry pnsgai^ t«at 
of imany of th@ fg plantam® wt pessiW®. 
fhm f 5 seads trm ladlTliaal, Fg plaats w®r« p3a.ate<l la 4 iaeh fapar 
pats and l«0TOlat«d with rwst tf-oras aixad ^Ith talem powdar, wmoh th® 
sama as tha jaattei deserlbai fey Murphy (15)» k alxtwi^ @f I part rast to 
60 part® -^le ms ,ti««4 and haairy lofaatloa raawltad* is., rmst raadli^ ma 
tafeia OS aaeli iBdivldml Fg f laat I® to 14 days, after ImTOlatisB i«p©ad« 
lag «p0ja th® ©raas aM weather ©©Mltiojaf. 
All erossss liwalrlag fiatorla -wr®' t@st«d for r®aotl©a t@ H» 
vi.atoriae aftar tbay i»d b®@n tastai for rwat raaetloa# fit® mstfaod usad 
ms similar t© 'that daaerlfeed fey l.lt»eat»®rg»r {13) aad ssadlings war® 
classiflad aa baing raals^Mmt or «M8@®ftltla,. Aft«r erowa rast or orowa 
rast aad H« •viqtoriaa imdia^s had "bs^xt aada th.® plaats mmm traasplaated 
I. types of 9mm ina«t,, 
I««ft t» rlgki Cl) "0** typa of pronounced• neer@tl© 
fl«ek« of lesionsf {t) &m "1" type of minute uredla 
by solid neorotie (S) two *2" type of small urtdia. with 
hypers®nsiti\'a a.r®«« -wtpyii^ from sharp necrosis to pmaom®©# 
©hlorosisj (4) tl^w® tjipe of »ediwm siae xiredia with 
chlorosis but no eoasidered moderately Bu8o©ftlbl@| 
(6) four "# typfl of larg® confluent uredia eonsidsrei ®,s f«lly 
sttscsptibl##-
The lamaa® tfp© ?i®torl* typ« , aai tfe« m#«©tk®tlo 
tfp« rw.©tl«iiai fer® aot thmm. Mm*. 
IS 
Figi3i^ Sft »f mm «ri®ti®s hbA 
other ,®®ar®ts of r@slstfta,e® a mlx%i-p@ ©f oi*owa »st 
raosa. i 
Upper l«ft. L®ft to right# (1) Susceptilsle, (2) Susoopti* 
isl®, (3) Mesothetie, (4) Mesothetio, (£>) Susceptible# Upper 
right* (6) iJeslstant, (7) Kesothetio, (S) Mssothetio, (9-10) 
Sa#©«ptibl©, Lower Isft* (11-12) iSusceptible, (13) Resistant^ 
(14) Itandhafor) Besistant, (IS) (Santa F®) Hesistant, Lo\?®r 
rlglit» (16) (Ukraine) Sesisfeaat, (17) (trispernia) Bialstant, 
(18) (Clinton) Susceptible, (18) (S&nta Fe x Clinton) lesistaiitj^ 
(20) (Anthony-Boad x Boone) Resistant. 

flgar® !• ^etloa ©f th® tliirt®«a mri«tt®a aat 
eight ®th®r $mrms ©f 1® ©rem ntst-r®.®® m» 
Left to ri»ht. Upper left, (i) Rssiatant, (2-5) StiSeep-
title. Upper rieht. (6) Resistant, (7<-10) Susceptibl®, Lewsr 
lefti (11«-12) SuBoeptible, (13) Resistant, (14) (Landlmfar) 
Bssistant^ (IS) (&iata Fa) Resistant, Lower right. (16) 
(TJkrain®) R«8istent, (17»18) (Triaparnia) Variable resiitant 
reaction,(19) (Eeselect Clinton) Suaceptiblo, (20) (^atft f® x 





fabl® 1» Ifeth©g®al©i%y* of ®tmm rttit str&ias' stiai ©olleotioug 





of «®@:i Uto®. S? 
!• tbmlmm torn t s 
i» 0r®an lasslaa mm 4. S,. 





4» mm 0 * s 4 - 0  
8, fearis# «S2 s 4 4 
6. Tletort* tmi t. t S 
f • • §i»oea louB'^ia imn 1 * s 4 • 0 4 
8. 'ttit® fartiif';- 651 I 4 - ® 
9.» A^l®r 1811 4 4 4 
10, mu 4 4 4 
BS'Saf' t f m  S 4 4 
Ig, loafi mm s 4 4 
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Plgar®- 4. • «f frdf-asi## ««t*l. |«,r«ats aasd J.O "fehis #'tei4y "t© &wwwb. Fttsrifc 
i*ee W# ' 
l®ft t® right, left half* El»la «Sfe "plAats f. If aad 24, Mf» ^ 
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©oMitions Wilder whteh tte® s®©dl,i.nf» user# tsstei* 
fba mri«% Wmlm ms knows t@ lb® stts^sptlble to hioiiypm »f 
s«T«ml mem*' It m.f aet sttprislag that it •mrimhM tmnliiB 
wh&n l»etti&to4 -with » mess*- Bi® fr©gaaai«« ef &m 
plMntf B»17, w#r@ ftaM to feo- fttlly sas6«ftH»l® to me# 07# f»rog®M«s ef 
©th»r p®.r«ata.l plaats .showed Issattaityjf aa ®»tr«t® %p® ®f' r©sl8ta,a0® t© 
rae© 67» 
mi ©haim®t®Pl8ti,©8.ny r®sists.at t® m«« St# sho i^^  & 0 
typ® «f• .imotidtt# fl^  lAa®mf#r r*»«tiea als® mriM fro® & ® to & 1 
typ© witfe ®lia3^»s is .©ariroawst* ?»g®Bi«.8 ®f p«.r®at 0-4 prw»4 t® fe# 
fully 8ia.so»ptHjl»» fh# ®.®eora?#a«e af tMs plimt. pro-Mbly -mts th# r#«lt 
of ft. mtttral ctoss at ®«@ mrllwr 1Ntr«at 6-9 mt trideatly o, 
.BRtwyal -liyfcrid. bttwi®a\te'ail«fer Rsft ioa© 8«8e«|>tibl« mrie^" as th» 
l>rag#»l@s ©f tlj» i^ etml i*F«at. «©§»gat«i ia a ratio upproxismtliig & 
I t Z t l ,  
All pa-reat pK»g@ai«a ©f l®s®.l#.et Gliata.» w®r® fally aaeseptifcl#. 
fhi fM^atml pro,g®nl®a trm A»tfe9nf*B®al * l©©a® wtr® o» th# tsoritf 
t®tw®«a rasistitBc© aad .Stt80«ftll5ility la reaotioa to mm. 67 ts th® 
gr«®ab«is®i, 
eases thm fj imetiaa ms, i:at»'-r»it«.t® of ,tii» par^atal r@» 
ftetl»ai,. partiitl 4©Bi»a©© ©f fftotert f®r erowa wst r«sist-
am©. 
e:3r©-s®«« «f ^sistaat x ,aas©«ptl'bl« fais&at.® 
Or®«i!»s ¥®^®#a resiitnat aM mmmptilsl® wl©ti«.i w@r® ©xp«®.t®i t@ 
Si 
yi®W lafo'imatloa om thm mmhmr ®f tmt&r pairt Inmlrei. and th.® typ# ©f 
g@w aotlaa i@t®3?aliiti^ resistane® mA SttsoeptlfelMty to « af«©lfi.© mm 
at erowB tmst» 
Vkmim x Cllatoa, ewss # iS 
the erosB ©f Ukmim x Oliatea la«lir®i the extrvm&t in rust r«» 
Action typ®8, Ukmla® 'btlag iwiwn® .«,ai Gllatoa fully suseeptlbl® to mm 
67» A pfe0t©graph at th® pr&g&ny ©f th® a^twul ,p«.TOiit8 aaS th® fg s®gT®» 
gfttioa li ikoum ia Flgar® 8» 
Oa th« l»slg of th« fg eorreetsA* lay progeaf tests, tl» 
folldwia^ fi«g»g»tl0» *»• ©^teia®!! ® brdii t«i« t&r Wkmim type of 
r««isi»H©©, Bf S0gr®gftt#i iatt pa,r»afeftl types «««l 21 fer®d tr^i® for sus* 
©•©ptl^lllty* It i« eiTliaat tta,t ma ntsmptloa sf liuimf# is m®d«A to 
explalaa th@s@ results. 
By «.sst*l»g tihat Okrala® ®&wl»4 '1»© link®€ faeter pair® fer reaiat-
*no# (M TO), «ii®k feeing Aewlaaat, «jsd •®.el4 belag ©Apaljl# of protoeluf 
th® tlkrftli» t^@ of r«®l8laae®, th# llnteag® ms ®»tia8i,t@.i fra» th® eor-
r»et®4 Fg &ita. It BbmnM fee paia%«€ ©at tlmt ast all tli® 
types mnlA fee dlstl33gal«li»i frem tk« mn»0msmr@r types oirett by tl» 
"a© pl»a0%|5l« rttst «lia0gi#leatl«a @f tit® Pg iadlTliml plants m« 
•eonflKa®^ or ©orrtot®4 w©»rdi»g to t&elr lireeiiag hebAri&r la th® 
g#a®mti©a» a# ®lit»sification of, tliasa pre^goay t®st®€ fg 
plant® *a« tli»» a g#n0tyf4o'eM#sificatloa as w®ll a® a fh®Bo%ple clas-
slfi«mti©a. Hi@r«in®r tM« pr»e0dur@ ms *i»«d «» w®r4 '*esrr@®t©i® Fg 
data ms m«®4 ia this tk«sl«« ll4®» l^ls pmmiar® ms act wsiid th®' weri 
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figam 8« i» ttai fg, f©r &nm wst m* 
Mtim t® ft »iaite» of »©«», te tro«««s fes-^tea jwtls^t aat 
•M©#pM%l«i pa.p@ats.. 
.I^ ft irkralag' x Reselact ©lia-ten, ejess'# Si» l»®ft 
t»' rights ffcmlns p&m»% (6-26)1, » 
•aft clia%@a p&r®a% if-l?).--
Ugh* i»lf» '• lAnihitftr §ll»t«s, '«r®8S # »• 
h&tt "to righ%« Fg 
ijh. fifit swfeer mfBta tO'm' p&rtimMr mriaty whil# tli« 
mmM'mmhot miam t® tl» pl&at titthla timt mrl«% e««t as & 
®The Pg plants and Fg lin.98 wero swlJsrai »»e@riii^ t® th»ir 
fg rust reaction typ&s, i.e., 01, 02 et@« « ibsaB®# %p« plftKfc 1^# 
1, 2 eto.i 1,2 etc. - «0« type plant m* 1, 2 «%@,t IQl, im. ®t®# 
s "1" type plant Ho» 1, 2 ©tc»i 201, 202 etc. • "i^'typ® p.last 
lo. 1, 2 etc.} 301, 302 etc. « "S" tjrpe plant I«* 1, 1 
4^2 ®t©. s "4" typ« plaat I®» 1, 2 ®tc. B@@ Figaips 1 f®r ^sorlf# 
tloa ftf ««t tfp«* 

M 
table 2. and ofeserr^i of'pteaetypi© «j3«i 
gi^notypio eli.«s@» b&SQd ®s mtmete4. F.g 4a,1» for tfe# ©i^ss 
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l»sls"fea»t a W 
a tt 
- -SafrtfRt® 8.8 
Fg S»s<s®ptil>l© a. ta 
m tt 
Sasoeptlfel® 14,8 E0.4 
ss 
ptPeeat) tk® s®fr@ga%i«B -ms to h& ?S f«ro»Mt t ZB p»r-
c®nfe» fli© a®g»|attoa ms "^rmtom ©xp»ot«d, to hm 8E#8 p®reeat 
i 11 »7 p»resat# Froa a ©f 1,818 Fg piMitB tli® «.pe©t«i nmbers 
mT0 l,5t9«l I Sl8,9 rM th,# tiba^rvmS. *®r» IBM i Sli.. fhis was ft 
satisfaetory ag,r»«t»st «lth lifpoth®sia». 
i^odlmfgy g ollatoaj tress # 89 
ffel# ©ross i'3W0lT«i -111® 0 • I iMMfmtm tfp® raA«tioa with. 
fally i?i«©«ptibl« Cliatoii %•?©• A ftoMgtitph of tli® Fg s»gf®g%ti©ii 
®%B»rT«4 i» thij emm l» sliowa ia fig&m 
fh® difte sagf#«t®d tta.t th® f6r®ii-fes tiffsrti by a single parilstlly 
d®Eii»iit fa®t-®r pfcir tm maln%mm %©• srem ms%$ th# g®a©s (tL) trm. 
th® ImAhttev p«.r«at aM th® mmssirm (11) frmi tfe@ Cliatoa 
par®at« fh« fg g©»%|>®s «ad tto® anft mx^&rn mr® 
shorn ta 8 f#r %&« espti&oisa pg 
Oa th® T»sis of th® ©©rreeteA fg data, fr®® a total of ft s»«dliiigs 
th® ob#0rr©il s®gr®gftti0a gav# et s«tisf*etory fit t© & I t 2. i 1 imti©. 
fli# s®gr»gs%lig poTtlea of Fg popiilftti®tt had » t®-tel of 471 se©4» 
liags# ft® «xpect®d ambers oa a I i 8 i 1 M®ls w©r« 117 •7S t 2Sg#S i 
H7.,7S ami the ob®#rv®i w«r® its s 18S .$ 118» fkls was sot m. 
satisfrnQtory fit oM my bUT# b«@a to ®lsela88lfi»tiott rtsuiltlag 
trm partial 4«iMi.a©«» 
IlalB €g^ s CliateSy erosg # 16 
thli o»gg m® b®twe®a tli® reslstaat bttt mri&lsl® @rmm. wst 
8» 01>8err#4 frsfwaei,®® ®f plwaotyfi© aa4 
ganotypic elasss#'liitsM on Fg for the ^rms 
iaadhafer x Ciiateoa# 
ir«#41ag Wmrn tscf* ©bs#-
SeHewt-fcida Pii#a0"lp« §«aotfp® bslmvior '  s  W  # 
•P«Al® 
Bs,r»at 6»ES fefistaat U, l©sl8t!aat 
flml® 
ffe3«i«fe T<»11 i-ttscep'tibl# n  gBseeptibl# 
Itesls-baat t i  Segregate 
'2 Isjlstaafc I»L lesl.stattt IS IB 14 
u S®.gr«.g&to 60 m  SS 
n S«8'0«pttl>l® 11.. Sss©®ptlbl« as w  m  
3? 
r©a,eM©ft type of Ilela S9b «tai tii« i%llf msmp-bihle orom rest type of 
Cliatom# Bi# rwietioa &£ Ilsia 6i% ms ia tit® greeiAous®* 
t® t>©tli th« alxtur® of TOst mmn aal to tM« par# m©« S7 so ©lassifl** 
tsatloa m.6 difficult# A pli»t®g«|}li sf paf®geay ©f th.® &et«aj., pa.r®sts 
Hud th# t®fr»i&tloa ob'telaet la tfa® if sthsmn. ia Plgw® f 
fli® ifttii tmm. tltla er©»s «Bgg®ft®d tl»« pr®s»ii©@ of & 4<»Amat la» 
M.'blt®r f«,'®t@r pair ia Cllatem <^ieh m® «flata.tie t© tli® 4oa» 
imat f*®top fnir (tt) tm r®si«tft»e« trm Ilsia Oa tli« tmsis of 
tM« asawptioM tli® «xp@©'tei aai €bamrm4. Hwabers of th® ilff@p«3Kt g@m» 
types (©orr@ot«i Fg iftta) ai^ altewa la labia 4«. ^ 
With this assaaptlOB, It-ms '©xiJ^etst tlmt frem tiie pr^gealss ©f 
lis Fg plAata 4f .»4. -woeM hrm& tpa» sttsseptlfel®,, i6»5 »»g3?e-gat® -iiiid 
fml mmM br»#d trw i^sistust# A o#iT#8poBilBg ratio ®f Si i 6S » ? ms 
0fe«#rr@d# IM ©ltg®rr«d imtlo fftT® a satlefaetory fit to tMs kypotli®sl®» 
Pre® tlit s»gr®f®ktl^ portloa ®f tli« Fg a  »tio of S sttseeptlbla i 
1 r®«ia1»Bt ms 03cp«®t®4 iu th® Fg# frm » total of fSO' fg s««Alliig'S th.# 
ofc8#rr®i wo» 414 «tts®®ptH3l« i 806. r»sls1».Bt wi»i^ t^ ®a:p»et®d 
Mab®rg -warn S4f •§ i 18®.#S. fhlt was ft wry poor fit* Th® portlea wltli 
th© «.».s»a®4 g®Botyp« Ik ••gr«§&t@4 li? r®8l»tftat i 4f atisetptllsl®. 
wh®r« 160*6 -t 83.S ms «p#®t®4.« TM« mt a satlsfaetsri^' fit-# It m.& la 
the ®1ass®s I^l^ aad Hk th® impw fortloa ®f th# ils©r#f* 
ftaelsB wer® foiaat.# this ms frol>iil»lf imm to tfe® la«*fl®t« ©pistatls of 
*fk@ r®ft4@r Is t« pag@l46 ®oiio®ralag the £l«M fSt gr®®a» 
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&bl® 4# Sxp®et®€ aai ofeg@rr@€ fr®ftt#nsi»s ®f pheaotypl® «ai 
©.l«®s»8 1»s94 o» ©@rr«®%@4 F® fer th,» ©r®8« 
tlmin mh X eiintOB,. 







Bir@at 1-24 ^sis-laat m l@sl®taat 
lal« 
parent f»9 Siaeeptlbl® Sttseeptibl® 
'i SttseeptiM# m 1^^ S.®gr#gat® 
^3 a«so«fti"bl@ ® l-fcJk .S«sc®ptS,bl« 6,gS 
Swse^ftlfel# iasoeptibl® It .SO 
4S.4 SI 








» Segregate 18.60 14«1. IS 
K lesisteat •6,ES fa 7 
41 
th® inhibitor fft.®t®r #T®r tii® i^@t©r for r#sis'fea.ii«®» 
fri&pernltk x Slia-boa^ nmsn # ?S 
A photograpii of th# ,pt>r@ats tli» fg 8#gr@gfttloa ©f this 
eross is sbowa ia Figar# S# 
Bi@ e®rr»©t@4 data ia4l«t@i tli® pareats iiff®r®i %y thr«# 
faetor pairs «s showa ia lafele 6* Oa tii© feasia ef tkre® i.ad«paad®irt! 
factor pairs of which ^ any o'^ae fiteter o®»M giv# mm® t«gr»® ^f r»si«t* 
mm-, it ms 8fm$ pmtm&t to fere®! tra® resiistast,, ••i0#6 p@rm&t 
t@ sagrogat® r@8lstii.at aad 8«s®#ptil>l@ ®ad l#6 f®ro0at t® %re®4 tna® 
SBS©®ptil5l®. Proa eerreetei tela oa 148 Fg th® ®sE|>®©t#t asoibfirt 
mm 8§«6 « 60.1 t 2»S. fh® cits««r#A iw«b#rs *#•«>• S7 i 56 i i wMoh mt 
«. gmtiafaeto'ry fit#' 
Pr« ti» isgragfttlisif fortita of %h9 popalatiea « ra.tt@ ©f S6,4 |s@r» 
©®at r@®ista,at to t#6 s«.se»ptil>l® f| 8®»illst8 ms ss^aetei. tfe«. 
oljstrrsd date, ili .mt «gr®« *itli I^rfeial doaiaaae® ®ai® it 
impossi^l® t0 sep^rmt# B@eAlimg® urtth om faetor for rssistes.©® from th® 
f«lly sttseaptlfel® s®@iliags,« 
fiotorta X eiintoBj ero»8 # S4 I. 
fhis ms a ©roas %«t*©a n resistaat •iiri«ty (Vioteria) aai a. saa-
eeptifcl® -mrietj Ctliatoa)* A ptot^grapk of th« fg segrsgatioa is shewa 
ia Figmi^ !&• 
Oaly oa® faetor pair for r®8istan«« m« imolr@& ia thi-s ©ross# tM@ 
fa®tor pair W fpom Tiotsria ms toaimnt ®v®r its r@e«sslve «ll®3.#s ia 
m 
s, • acp#@t0il rm ©fe-sewt ©f 6.S& 
g@n0%l>4e «la.#a«i m ®orr@©t»t Fg' m&m ratt 
&-yi. f®r «r©sb frlipdjmlii x eiiatea# 
ir««ilag 
®®n»mti0a §®a0ljff» •b®i«)t"rior 
l^reat tB«t? ^slstaat i»sl8-fc».st 
Male 
?wf«at f*Sl Sttieeftlbl© as "TV tt |te»6#pMbl® 
¥|V ft S«gi*@ga-ta 
Beslstaab tiwvM mm Ifesistftttt 
tesisteai y J  * *  * * *  leslstut 
Mimm mm M&stsimni} 
Isstitaat f ft S«gr©gi>.%® 
a8«ls4aa% f|*r tt i@gi»«gRt« 
*2* W f % 
Btiistftat -rt tt 
l«sisl»at « Tir n S®gr®iii%® 
l»slsta.at im ¥JT %t S@gr®p.t# 
lesistast « TT f % S«g'r®gitt® 
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0 «9 a g 
rigw l©# Segrepiti®n ©brined la tli« Pg.,. for mrowa. rest rflftetlon to & mixiwr« ®f mo#®, 
la erosss's "betws-stt resis-teat mA smseoftifel® fareatg, 
'I^ft l*lf»' Tietoria x l®s»l«et Clistoa,. ersss #- 84# t@ft to right, Pg p3&Bts VSUfl,. 
v»a, V401, 805, «a, ^ " 
Bight half, ianfe Fe x tesel.®«t Cliaton, ©'rsss # #6* Left t@ rlgh.'fe. Fg plaats 1, 
111, 201, SOI aai 41S. 
refers te^ a fletorta tfps «rown rust 3ma0tioa» 
45 
4$ 
6# laepeet®4 «a4 ®te®@rr®4 of fteaotfpi© *a€ 
'g@m%ypie elusm Mmi ©a «sftpro«t®d f® fpaa, m at 
CllHt&a * Ti#to.ilit, 
SeaBimtloa Pli«aotfp.@, fenBlMWier ®5?*' Ip-
©bs. 
, w. . .  
Female 
Bay»nt 7-11 Msmp-Uihlm w Sttseeptibl® 
lal# 
mrn&t W' ft Sssistaa^ls 
••i MmlatAnt 
»! toaiatattl ff ts BUM S4 
f-r S©grflr§&t® i§ m,B 64 
"fT ts Sl,2 8f 
m 
Ss Ij I®  7 « - '  a a i  © I s i t r r t i  f r » f t t © a © i # f  o f  f t a d ,  
g®a@'%pie eMss®s te«t4 m F« frwia it e?®«s #f 
fcstn f« * Gllatea*-
Bp»eilaf Ssiy# Ixf* ©lbs# 
S«a9»ti»a •%®M"rl©)r A W.. # 
itesli'Mmt I@s4«taafc 
Mtm% 7-21 fc8©0fMl3l# Saswftlbl® 
*1® ltogr®gii.t© 
Fa &i«is'teaa% 2S m m. 
ss 4f 
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flgmm !!• S@gregmti»a ia Fg, for e»m ini®t 
reft©ti6tt to .ft. sixte.r® »f mmUp ia a oi^sa "btti^ss rssls'fettt 
ftwl fmse®ptl^l# f&r»at.s«, 
{Aatiiony-'Bo'^ x' $mm) x -Clltt^a, ®r©s® # li4# 
t© rtght. Aathony-B#^ x i©o^ ^*1# StIOs Fg'flfcats SOI 
ftial. ^li Isselsot Cliatda (f-MS)# 
50 
ii 
Sabl# 8-# 'Rui imqma®im #f piwaotyple aai 
g®aotffi« elA-8if«'» Mtei ©a corr©et®i fg trm m ©P®aiJ of 
Gllat©a 36 (AmtlioHf-Boai x looiie). 









ffciwBt f»im sa w Stis0®p%i'fel® 
Male 'ftkr&nt 
C»I» S226 I#g Wi mi Bill K"^ 
M.m f |T 
Bsiislmnt 21.875 S4»2 Bt 
Wi -
, legisteat fegregate 8S.0 »a,0 se 
w Sttgrsffttt ia*s ' 
M» ?jT S®gr«gat® IS.S 
Sa80»ptifel« m w $*m f.8 6 
Si 
Ci^ «8®t of Bosis'tosfc X l«8i8ta.».t '^ wats 
la til® frtTtoue s»eti©a of this a«m.sorlpt, a g9m%yp0 *« pmpowm  ^
for mtuh. &t til# ©r©im ra^st r®sl«t&n-fe parents %&§©€ m th« mtlot ©fefeaiaei 
fro» nmsmu M m fally pAreat# Ba*  ^ frw, sr&Msm ftwoag the 
resisiaaat irarl®tt«s atoaW fr©vli« saf_i»rtiaf «'rt4»ne® for th® proposM 
g®aotyp#s ®f tt® fureats. -aaft sfctowM .giv# a®r® eritieal ®b th® ©srfcaat 
t© wiilofe o^r- i^a of th» g«a®s fer reslstftn®® w®r» all@li»0rpM@» It 
ffeomli "b© r@«»«mplia.si«®i. %l»% la ®®rtala «msms. tfe» »ab»r sf fg g@a@r» 
•atlOB plaats aai th« ajoifeer of Fg f r»geBi»8 •gr&m. trmm mck *f ao%-
haT® bsea larg® ©aougli to a®«mrat@ly iistiagalsh balwe#® 'hmmtjgons aal 
h®t©r®8yfo«s %p®s» 
Critioftl diffca, frm otmrns ««io»g rwsisMat wleti®® a,r® the @mur» 
r®RO@ 0f limoaygoai BmmptihM ftai pr©g®»l»s segwgatl^ Bg far «»siBta.ii©# 
ftM s»s©®ptlMlit.y« fk@s9 3®gj%gftt@s ©Iwrly firov# %l»t th.© par»atB hat 
different g®a@® f©r r^sistaae® to ero®a ra-st# 
ifhyaine x Kleta 6§¥, ereas # 11 
A pfeotQgraph 0f th© ma©tt®a ©f progmnim ®f tli® |«i,r»ati,l plftats 
aai of th# Pg' s«g'r®gatl@fi i® shswa la Plgar® It. 
Fro®, tk© rwsttlts of oro«t#s wilii Glinton previawsly glvsa it m« 
stiQwa timt tJfcimin® metiai t»® dmimal iupliest® liak®-i faetor pairs 
(m us) rM Ilaia @8h «rri«d ©se ioalmsEb. fa®tar pair for rsfilataae® 
(Hi# If th,#8® fatotors w«r® aot all®!®® or ©l»s«lf linteA, stts©«ptlfel® 
plaats shottM b® im&i in th® ft* ««gr@gati®a f<»r erawa rwst 
of th, .^rrsoted P,, data i. .horn. In »1, 9. fh, 
•mlm@ mm fcsisoA ©a aa &i»«sapti®a tlAt ib® fkwtla® fa®'ters m,m ©pis'^tle 
t® thm Ilsln factor. It will b® %Mt th® ®P08s*®v#r %»•!«•«» 
Wtw&tm tAetata W. 'aai V iw.« tO' fee 0*2S# 
ffe® ohl ©oaptttet ffraa t&%%m S «« II #t *itli « frol**> 
"bility with 6 i#gre@8 ot fmm4m &t ImB tl»a .©l# Sine© 14,#.6 «f the 
tetttl eM-sqaawi «am® trm oae «l»«s it my %e & fit thaa tk® 
la th# olats s#gr®giktii^ for lkmi»0 aad Il®ia B9% %fp»B ii.S p®re@nt 
•n@m 93cp®©%®i to b® of %to feaotyp# }|» W« W* Of thm-o It ma mpmsttrnd 
8U7 p^rmnt to b« ia ths ©eupllnf pJwt®« 8.a4 8®gr«f&t@' la th® f©ll@wiag 
g®ii#mtloa ia th#- mtio #f iS»S p«re«Bt ttomi,a« i 14* S p»re@n.t Il#ia 6fb, 
Bw M.S f©ro©at in tfc# r®pti.lsi€>& flats# w®r® to s®.gr«geit@ @8,7 
p«r«®at ikmiMB i l#! ilalm esfe^ fh« sefrogatio® ©f -this 
g«Betfl>« -me ®3qp®#t®4 %# "b® p^rmmt i lt»ff p©r@«iat» fk« »®gr@* 
gati®a tor tltm a-Vimr %wt gaas^pss (85*7 p»«®at) ia this flass ms 
p®»t®4 t® lj« 7S p©r#0ssfe mmim i fS p©r'©««1fe Il#i» i®b# lit# elsa^s ®®g» 
m« thmm ft5«18 f»ro#mt Itemla® i 1®»8 p@re®at 
II®ia S§l> ®r fr** ®, total of iS pia»i?« th© '©at^^etei awbtr® 66.6 i 
ll.,4 aai tha &l)serr«i mmh^m S4 t 14 i'Bdi«i.t#t » foot 
la %li® i»jfti®s of tli® fg fsfwlfttlaa e«f»^tii^ fkmi» t Ileia 6il» t 
stts.e«ftifelt igmmtfpm la Ik, »b. »it Ik «d wt fm -Xk) 64*0 pereeat wmm 
©xpoetti t© b» ffWfc ?g fl&nti with tb® gmmtype ftt la Ik* Of tM® 
%P® 8l»? perewat mmm t® la tk® «»mpliiig ptoa«@ ftM IB#® p#y* 
e«nt in, th® ropmlsioa ptes«» Of ia tine eaapliag plat*# th# 8®gr®-




9t Ixpeotet and obssrrsd fr®q«»nei#s of pheaotyplc And 
g©a©typlo ©lasses of ®0rr#®%@4 Fg fr« & erosa ©f Ilsis 
09h X UkmiaSf 
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1 typ9 m» 
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*• 








ssw & d®.. l.st 
b 1 
,Ma a« Ik I®# 4#M 
%l«-r®a f| pl&ats waM mt fjased t®fliilt®Xy ia & ©1«.b» 
@f lasafflelsal pi^gsai#®.' It 'eeaM b© teM th@y b«|o.i%»d i» oi» of tfe® 
thre® elfts«e« s®gwtfatiig for th® Wkmim %p« of resiBtaae#.# 
Th®y -wsr® a«sigi»4 Mosrili^ to ®3cp@«^%i®» la th@»« tlasses, !»«» S la 
tk® elass 8»fr@g»tl®g f#r Ikmlns i Ilola iSli, i la th® ©lass i«fr»gatlag 
f®r CSauina » Il»la i®fe • saseetptltel#, &M 31 la tl» elass «©gr«pttiij^ for 
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s«a f a Efc 
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l®«ist»Rt & 4»44 
I %p® re-










1B W tt ;• t.tt 
wm Vu 1^' 2»2t 
t  t f^o 3* W tt i tyf® r®'-' iistaae® f,7I 4«t 8 
•f tff® r#» 
slstan©# •» aa Ik 
i®gr@g&t» 
t typ® r»si«tf „ 
ftao®' & smseept- * 
ibl® 
0,.S t 
Suassftlbl® !«» « Mfc Sasoeptibl® s.n 4.1 It 
%l«T®a ?® plants co«M a@t be plaooA defiai^ly iB « slass 
©f lasafflelsal pregtad##* It ©oaM b® toM th®y b®l@.af®d In '&m of th® 
three ®laas®8 sogregatlag for th® Ukmia® C^SaMwae) typ# .©f -realstaaest 
Th®y mm a«sigis®4 a®e®rili^ to @3cpo®teti©a ta th@8® ©iass#®-,. i»®* S ia 
tlis elsBs s®gr®giatli3f for Iftamla® i ll®in fi®b, S la th@ segregitti'Hg 
for Ukmi* i Kleia i©b t suseoptlbl®# S 1» slitss 8®gr»gRti^ f®r 
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frtl® 10» aai 0%«®rr®4 maA 
gsnotfple ®lRs«»i tetoi oa e©rr»ei»i Fg littft. trim the ©rsss 









l%r#Bt §»»18 l®slsi»at 
I tfp® 
I'l  ^
= 28  ^e.®. lestalaittfe 
MAU 
Parsat 2»lt 8«8lita.ttfe 
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t tff ® 14»» 1?#2 17 
©ABnot 1»» d@t©*mi»®A fr<» tfcia eros# 1# th® aH«l t© th# ir fsiotor 
fr<ai tb® friiip«raiA pareat Is » i^ «®ssiy® or & rwisMat itllsl ®f a. l@w»p 
%p®. It ia ieslgmtei m mms§if» ©aly its m of e®awi»ni#a©«» 
I  ^  I  i  ^  
» •*« p 
o « «< 4> p 6 0 m 
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5  49 
O <t4 
n 
lai-g® «a©ttgh to glT® a poor fit &ee©rii»g to •&© ©hi %««%.• fM 
rsftsoB for stiatei m l&fi# d»iri«tti«a la this am eluis ms •«>% «vi4®at. 
la th® fortiOB of th# popilatioa th® aa¥««t®4 mtiot 
•mmm the iim® as thos® -©ftleiilftilwi for tlw fwrioae eross ©f Bkmin® * 
lieia 6Sl3. 
Ja th® p«r%i®a •.•egr®gftti^  for Wkmlm i Tietarift « mti© of 83«2 
UkraiOT I 16-.8 fietoria, ms ®3q>««t®A »!• fraa a tS'tal of i4S' j»l*ats tk® 
®3Ep®et#t amfeers w®f® llS»t t ti*!., fh.® aiabers mr $$ t 4t» 
This mf aot a s«,-ti.sfti®tory fit, 
la f@rti®a mgmgm.^ img f#r Uktmla®' t fiotsria. t •ss8e®p%ifel« ft 
mti® ®f S1.7 Ikmissa t 1S*S 'fioteris. •! 4»6 ®mso®ptibl# ms »icp®©t®4 ®r 
frffla ft. total of ISI flaats th» «3Ep(®#i«4 m# 1i57.l i 18#1 i fh® 
ol3s@rr©d ms ft t SS » If# Agaia tMa ms a sfttisfaeterf fit* 
la %h# f©rtioa i@gr»f&tiag f&r lisMiiMi i swsoeptilsi® fc m%l® of 
83»t t m® ®r f®f % %ota.l of 8& pMats th® «xiJ«©t«4 i»*li@rs 
Tif®r® 74,0 I 1S#0, fh® ©"bi-arrsi mn «2:Sf wMeli m# a©t ft ®atlsf®et0*y 
fit# 
In •tti® po'irtioii aegrogfttii^  f®r ?l®t«ri» t sas«®ftibl® & mtio ©f 
S I 1 m® «p®©t@€ or tmm. a t«1»l of I0f plants th® @a:p®®%®i iMfewrs 
w«r® fSwB I ii»t» Bi0 ®b8»3rT®i mmhrnrs- w»m SI, j *Meli i# * satis» 
fr«t©ff fit.. 
la this eross it m® p©ssil»l« to reeogadg® a ©©ir i^a toat 
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Fe, eroat # 39 
fhls mma ms "taw r#sistaat -wrltttl®® llk»laii (!*«»©) aad 
^niM, P® 6 %p® rast »aeti0tt. A photograph of pr©gesi©s ®f th« Actml 
par«Bt« aad th© fg s-egregatlon, is shew la figaw 1S« 
It m® asswa®4 thftt Ifcralaa aad Saalm Fe tJj® g©a®« pr®Tiowsly 
described ia th#tr r68p#e%tfo -Q-roggiis with CliatoB. I© fully .sttseeftifel# 
plaatB ser® 0l3S#rr®4 ia the fg. «r Fg g«a»Mtl©a« la4ie«ttng thm Saata F® 
factor pair m. allsllo (lSjl!i) to on, of th. Itatod OTcrai™ factor pair. 
(M OT)t IkMiia® f»©tor® mm ioaimut or episiatie t® tlie S&ata f® 
fa,et©r» fh# •3i^ «®t©€ ratio ®f tli« eorF«®ted Pg ©1a8s®» fts showa in 
ta'ble IE •ms S6»S p©re®at fer@eAia.g trw Ukraia®, SO #©gr@gmtiag for 
Ukraia®. anl, f# r«Mti©a type nad 14#8 percsat braodiag trti® Santa 
P«« rii« «jqp@©tei Maibers mm S .^l i f4,§ i fl.9 trm » t0%»l of 148 ami 
the oibi.«rv«t ms SI t TO i 26 wiiteh is a ve.ry gaoi fit. 
In th« s«gr@gati«  ^portion of tke pspttlatlon •n.eeaw.t® readiags ©oaW 
not b® aatd® siao® tfa.® TOcjuin® typ® is ©»ly pirtlally domiaartt or ©pistati® 
to the M.mbk F» typ®» 
Ift-ratne x (Att1ttoay»BoaA x BO0O®), eresa # 56 
This ers»« iOTolvei th® iamwii® rmction of fkmia© with a 2 type 
raaotioa '©f A#-B. x Booa##' A ph0t®gr&ph .©f r®aeti®a of pr©g®ai«8 of 
th® parsatal iimri»tl©'S aad th© Fg »®gr0gati®a ato shoiw ia Figaro 14* 
1® fully smseeptibl® pl&ats mmm ohuMrmd la th® Pg or fg g»o®ra.%i»n8 
of this ©ro'ss th®rtfor© a faetor pftir for tha A#«B, x i©oa» tfp« of 
r«sistaB.c# aast 'b® ®lo«®ly liai@i ©r iill®lflmorphie to om of ths 
two fastor pairs (m to) fro® Ikrain®# th® gea®'' aetioa agaia was partial 
•if 
'••gxp®©t©d aad ©tesenred .fr«fuoa®i«s of fhaaQtfplo mieA 
gaBotfpi® eJjtss®® 1&«.8®4 on Fg iat* fvm ». «r«s-^s. ©f 
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So, M :tt a»6 
,0®. l..» SQ» $••8 
M.^ g 




0 tfp» 14. S ai.® 26 
fipum 14* SegrQgatiQa wlrte&latd In th® for orowa mst 
to a. alxtura ©f m©«s, la/a, @r«ts'*b«tw0«a r#tl«taii% 
ptrejits# 
Ilfcrmla# % (Aathoay-'leiiA * Bo@a®), ©!•©«« # 66# L®f1fe to 
right. Wkmim Fg pMats 01, 1 nM 201i Aatfeoayw 
Bo  ^X Boone (14-4)* 
69 
w 
©fcfele IS# ami o¥i©rr®i fr®qa®a©i@8 ef mni 
geaotfpio ©lAsses ba.s®.a oa ©orr@®t«i ff tnm & erosa. of 
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Flgttr® 1S» Segregation ofetaloei is til® F.g, for erowa r«st r@aeti©a t© a. aixtmr® of m©#», 
in ©rosa®s lb®*^®ai, r»sl#taat «rl@ties, 
left half# Vietori* a: Ilein'Sib, eros.s #6$. toft t© rigfeti, pajmat Vietori* 
Cs-s)j Pg segrepttloa plaat® VlOl, aai 401,s sal# il»in €Sfc» 
ligfit half. ¥ictori«. * x Boomt) mrms ^-S* t@ right. FMal® 











































































^ a M 
I 












U § M U 
• . •' •' « 




! |  I I I  I I I  i a s & 













i  ^  j f '  5 f 5  3 ^ 5  1  







s&bl# 14:m (contimed)#. 
Phenotvp© Br«@ilag "beimirior Ixp. OhM *.. 
Seiwmtloa . iCrowa rast ii» vio'^oria© Qeae%p« S:rmm rmt H. victoriae % # # 
lesis-teat Sasistaat Ek w i»frepi'%# ' tesistaat ll»i 0.8 S 
lleitt 69% %p© ll@ia m% typ» 
. k s«s®®ptibl« 
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Table 17 f Obsorred aad «a;p«et#i fr®fa®a©i«« of ph®aotyple aai 
genotypie ^s®4 ©a ©®rreot«i Fg Psst data fr« » 
eras® ©f Il®la Wb x lfi.ridhaf«r# 
©•asmtiea S#B©tfP« 
Bp»®4l3ag Ixp» ,l3tp. 




far#at l-l? l#8l»tat 11 IE l®si«tant 
lule 




© tyf ® 
U Ik S@gr»g«t« 
tssistant 
0 typ® 
II l@si8t»st 88 ®»0 
0 %p« 
S 
.11. 'Ik De, 
B®', m ii: »o. 
l«8lst&at 
S typ® . 




as. LI m Segregate 
0 tfp®' 4 
sa®©«ptilil© 
lesistant 
I1#Ih 69b tfp® 
11 II fealstaat 
Il#la S» typ® 
•&>» 11 m 
Il®lB it b nad 
11 kk S»s©«pti%l« 6»2S ' S.»S 1 
ss 
fh® lAailiB.f«r ffteter ims ©aly fmrtially d«aimat aM oaly -wh^n 
hmmsj$ms 4M it glT® tim 0 tjp® rt&etioiif Th« tut®. lBtl«at®€ &a intar» 
ii.©ti©a ®f th® |ii&Ml»f»r »tti IMia €9% factors -wfeeaa th® L&aifcikftr f&etsr 
was h«t»p@8yi»B0. lli«a tk« lABil*f®r faetor *w.s heterozjrfotts aad th« 
Klaia 6f% fas^r- hMa^jsjgoat a 0 r®it®tlo» m# ©li-teliM'it lh®a both w»r« 
ii®t@r@gyg@tts aa iat®rm®ilat® re»ett#a mi 0bta.iiMi» I^ta ®b8@rrei. from 
th« lAaifes&f®r s«gr«iatiag portim ®f the pepulatlea fit th® ©xpeetaA wry 
well* Tii® Kl®ta iSb fattor m« oaly furtially d®mlnsnt to its allel 
which Mii® aa aeetirat® ©lasslfieatloa ©f the p&rbim ssgrsgatlng f@r 
Il®ia ©efe &,ni. saseepti'bl® iK^oss.i'bl®# 
yrispernin. a: |aailMtf®r, emua # tl 
Tim «p©ss b®tw@®a th®s« twt r«slsi»at -mrletits iwolTsd a ^rtlaily 
dsmlmat ajad p&rtlfelly ^pistati© fiietoT- fraa the lAaifeaf«j? pirest nMeh 
*s ia<l®f«n<i»at of tli® partially doalmat fa.©t0r from tlw Trisp#raift 
parsat# A photograph ©f th« Fg ssgwpttl^a is shewn ia Flgetr® l?» 
Th® ®s»s0t#4 aai 0h8®,rr0i Mraber® ©f groups of geaotyp®g la this 
erosi ar® show in &hl® IS. With th@ tfp®' #f g®w aetloa inilcattd 
Rh®-r« aad the I4ait»t awbers ia th@ frog®:^ tests it *» jaet posslbl® t® 
®®rr®et 'th® g®33»t|p®s f»m their hr®#4isg h«l»vlo:r. It mm h® s®®a from 
fabla 3.8 that th« 0hs®rv#i tota agwes w®ll with th® ®xf®®t@i wh«a garomp®4 
la the m&mmr i©8eplh®€l# 
x F®  ^ @t^ 8« # 88 
fhia ®r®s® ms ®f tima «t««l iat#i«#st ilao# it *• hetwea th® 
tm mSw murma ®f resistaa#® am mtiiiii-oi. i» ®«Tr@ral hmoiiug pragrams. 
m 
18» §¥««rf«4 ®.iai fr®<ja®aot@s &t plt«»@typi:e »a4 
g®BO%l^i0 el*»s®8 b&s@i @tt e©rr®ct®<l Pg ^'tmn wst &%* fraa 
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l®8i®taat. IS 24,8 21 
0 typ® 
m* 









t %p®  ^
SttSCSptifel# 
SM0e®fti'bl® 11 SwcepMfel® 6 as 6 a 6 
Figure 18, Segregatioa ofe%*ia#4 ia tli® for ®ro« srast 
•r®aetl#a te- m sixtttr® ©f In a eross of -rasisian-b 
•r&rl®tl«8 lABdhafer x Sa,al» F#. 
I,©ft t9 rlfht. F«8*l0 mp»at lAaai*f#r C6*28|| Fg 
s®gr®gfitiOB plaats I S, fGl, ZQt aad 40l| *1® 
par#at Saata F@ {4-li). 
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181 Obs®rr®«i mni expected fr»f«®ttoi®8 @f plieaetfpi© mnA 
f«s©%fi© elafis«i tattiet ©a correetei Fg ®r©*a ratt from & 
cress of lAsoilmf^r x Sftnta F«* 
5®a@mtl@a IsehiiTi®-!' 
IXf • &p#. OTj®# 
# # 
Fi«ale 


























4S,TS « 41 
iBSlstaat LlMja •S®gr«i|Rt# 
1: 
» 56 63 
Do, tl * 
as. 11 ®|m •&»# 
Smeeptlbl® 11 aa S«se«ptltol® 6.,Ei 8 1 
08 
Oa the 'baiis 0f th® g©a»tle aanlysis fr«it oross®® isltk €liatoa tMs ewas 
Iw®It®4 a partially dtaiaaat fitetar for r@sigt&tt©« trm. 
&n iad®p®nioat partially 4md,mm.% faetor for r»si»tiine@ fro® Setntu f®# 
A photogmpk of th.® fg. »»gr9gfcti©a is siiom la figar® IS# 
fh® iata pr©s«a.t«i ia Sftfel# 19 »hm & g®oi fif«f tii® ®%0»r¥@4 
&tA @;^ae%»4 6orr®e%@A Fg g#iio%5f«'8. ta the segregating parties @f th» 
p®falatioii a mti® ©f f r#8iataat t© I wis -©xpeetei @r froa 
a t®t«.l ©f l,06t .s@@iliag8 th@ ii»l>®r« wswi 9SS,8 t 106.f» fh,® 
olb8®rv0i i»»t>®rg -were 949 t US «lii®li m® a. g&&4 fit, 
Ona® Pg plaat is shorn la Figwr# 18 whi©h ftpfwr®# t© hav® &a iiwiaai 
rwtt r«®.®%ion» From the t©la.l Fg p&fui&tim t ptots tra» for tMi. 
typ© ®f r#®#tioa ia th# Fg# If this geaotfp# ms the 4ottbl» imimub 
tl» ®x|3«®t«€ saafesr w® 7» Siis mat -©ther' fg iata iailoatei tlat 
pluats oas Ij© Ijy ©ressli^ %h®m two -wiri'Stl##, but th@ g@a#typ-0 
©f thss® pl&st# hB8 not y«t Is#®® @0»fiimei» 
Swita F® X Ktrntn. 6gb, erots § 
fhis ©r©«s inTQlTet a siufl# partially d®»i»,ttt faot®r for r®»i8t» 
ance from fealm F@ wiiieh m« ta ani ia4®f«at®a.t of tli® |*rtial» 
ly deaiaaat faetor fwa Il#ia itb-, A photQgrsph sf tJi© fg «egr«g»ti0n is 
atom im figars It. 
fh# ®xp«et@d a.M obs®rr®i »»b#rs of th® e©rr@et«i fg iata ar@ giT«fl 
ia ®»bl« S0« It mn b® ®@#a fre®, fho ia-te tiait th® obse^rrei ntt»b®r8 
agr®@ -with the ©apeetei*- I© amlyais ms m tkm s«fr®fati3ag portiea 
•of %h0 p®p«lftti®a sl»e« fartial io»iima®« in tkli ©iwas aai® ae@ttmt« 
6litssifi«ftti©a ia th# Fg iaifsatlbl# *lthottt prog«iy t®»tlag» 
Ptga-« IB* S#gr@i8k-M®tt la tk© fg, for er@« »«t imetioa tS' ». mixtar® of me»», 
la er».s««is ©f i^aiS'taat 
Saate fm x Il©la 69%, ©ross §11* li@ft to right, Fg s#gmg&tl®a plaats 
t,. io«, «®6, me mi» , 
Mflt l»lf» frispermim * F«,. ero-ss fS.» £@ft te rlgM. Fg g«gr«®tttioa 
pMat® 1, 101, 201 asf SOI. 

m 
gO» O'bsarvei »sd @x|(®ei®€ f3r0fa«B®leis pheaotypl® a-ad 
g®no%pl6 olas8®8 te.s@d ©a eerr@«t®d ©rswa mst frm. a 
©rose of Saata Fe x ll®la Sfb* 
Br®®atag, 5xp. S x f ,  0b«'t 




•0 %p® Mji| m 





I3I1 a Ibslslmat as Z$ W 
§ %!»« 
, m* Ik 1^,# 
fis. 
*1*1 ^ I59<* 
l#sistaat l|m H S«gr#^t® i8.75 6S#2 66 
?&i«atal types 
Bo,. MjB Ik S«g;r®gat# 
typ»8 
k stts©®ptibl@ 
ie. MjM Mc. g«g-r#g».t0 
0 %p« & 
sws©»ptll>l« 
Bo» * II a®si8'^at 
10.. a» Ik S«gi?egft%® 
i>«8li<»,at & 
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f&%l» 21.. 0b8®rv@4 mA expset®! ®f ph^mtyple. a»4 
g®aotypie «lft8s«s hmeM oa oorr@©t®4 fg ermm rest data £r» a, 
or#®s of rri®p®Mi8t m Sftn'te. ?©• 
S®i»mtl0a Ph®ttotyp« Staotfpe 
Br@»tittg Ot>0( 









*1*1 0.0, b#tw®®a 
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0 tfp« 
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8. 8  
tesistot^  14.8 IS.S 
g. %p#' 
m 
frl®p®raiR elitss Rai tea t«m' im. tii# iaata, fm ©last* 
FlsA-lag liatoi tttplioft-te im^n la s»@ ®its®.i &ai « siagl® 
ia ©'thsr eat®# im tii» S&alai fm m« »st .stti^rislaf • S&iitft F» mi 
ft pasrai. llat «nt irljll® s®l«eti#a h&& fceoa mm4m for rast r#si8teae@ Is 
thi« writ% SttA ssl^eti^a my Mm f*ll«d t© 
thorn plftats eat tlios# oi-sryii^ tet & 
•single 
gaa%a .y® «: OTOts # 48 
la this it *» tli® r0si.fta.a% factors mnM 1>« «ll®l®s 
or liitod ia wifttlsisja pl»f«w iias# m s«,s«®ptifcl# flast® jpuKolj* 
s®rr®4 ia. th,® Fg aM o».ly « v«i^ f«ir ir#rii ©latsifisd a.t stt«««ptiblt ia 
th® Fg it "I*# Mswei ti» fmetsrs -mwm » 4 fiwtogfapii ©.f tl# Fg 
s.®gr®g8.Moa i® shcwa ia tiguwo tS aai th« «a«rl!s«i it tliowa la 
faM# SS. 
AceoMlag, ta afeov# kypo t^in th@ eorraetai fg 
t® b# ia a mti© ®f I br®si4ag tsre© .Saa-te P» i t s®,f repttliag t 1 hmmiimi 
t«i@ A»t.ti©a|«.a®.»fl. 3c Bmm ®r fr« a tO'-lal of liO plyftat® the 0Xf«e%«d wm-
fe.©r» w#r0 SS I T0 I SS* 'fh®' efes».rr»€ Mibsrs w@f» 41 t i# t M wMeli ms 
& afttitf*@tory fit». 
Agaim pwti&l 'idalmae# it imp^Sfltsl# to ©Mssify th# s«.gr#-
g&tii^  f.®irti©B ©f th* fSf%3A.ti«,a .aorritetly.*, 
fl«i& 69% 3E friaperaiag «:g^s® # 1 
l.n this ©i«®s fe®%wi.®m tw@ msit-tent mirlo'll.®'® it was easp®et©d 
that «#g»fatioa weuM mmr .f©r itt least %*©• ini^saent flaeters# A 
ph.&topmph of th# fg s#fir®gatl®a ©1!sMi»»d ia tMs or©.®® i.s shown ia 
Figttr# 10, S@gr@gatloB ®fe'tela@€ ia Fg, for &r&m rast 
to « siximr® ^ i,a m er©#« of rtsisMat 
Ti,rl«tt®8 Ft X (4a%iioaf»l0ai x io©a@)« 




T«.hl0 ft, Ohservei fjn0ftt®a®i#i. #f 
gsaetfpi© elass@s ©n, ^rr#©- .^# f* ©rows «§% •data frm * 
e»st of B&nU.. F® x CAatfe®i0f*i».oi s l©©iie)» 
§®a®i%tioa 
Breeding to* &f» 0%.8* 






















0 typ® & 







Tl» trm this ©j?o«s mt not saffisleatly e®»pl«t« *@ plito® 
th® s®gr»gati®a oa a, faot©ri«l busii# It bas b®«» that 
Il®ia $Wb hut o»® ptrfclnliy i®»lj«afc f«@t0jr pair for r«gi8l»ne«# fh« 
iwsfeer of faet@r pairs eoatrifeatei hj ^Tri&pmrBS.m. ms eleitr 
«im« &% leait' ©o®' fa@t®r ms a.ll®ll© to oaa® faet^r frea fkmiu# froa, 
ainta F6» rit® ©res® ©f 7l©t©rla x trisperttia, ms aot fim 
m&m of Cliat©s at ®pi8p«naia ladle*te4 tlr©® faetor pairs, 
ffha 0ro»i ©f iMvAMfmr x frisferaia iadl«fet»i frisptraia Mi ©aly ea® 
fastor pair, tottt th.® B*isp®ral& par©at ia this eross m« Ims reeistaat 
tl«n #tfeer rrisfsraia parsats* this crssa i»4i0at»s Trisp®raia Mi tw© 
®r a®r® faetor pairs for reait'^ae# wliiefe. w#r®- n&t aH®li© to -tfe® Il®iaa 
6613 faeter far r»sl8taae» b#®atts« sas^eptibl® Fg ani f g pMntS' wer« oW 
taiaad* 
Klein 691? x (Joi'feonyBaai x eross # 20 
la til® ©rtss b@twa®a %k@8?( %»©• resisMat fari»tl»s it ms ®*p®©t«4 
S0gr®gatl@3a nwrnM o«ear for at l®aft tkwt® faeter i^irs,. A piiotograph 
@f th® Pg. segragatioa i« Mhmm ia Figure 21. 
Agaia th.® proe«iar® ws to teat saeh a hypotfe®«ii 
ai®g«at®ly aiii statistieal ©oafarlsoiis Wffr® a®t Jastlfiad# Bis 
show tlmt «©gr«®fctio3a a©®« proiwee stt8.©@pti^le plaats ia th® aad 
Fr<» S4 fg plaate progeny t»8t®4 ®»ly p-m proda©©! aa Fg af all asas-
eeptibl® plants# this laaiieat®d, if -oaly wmkXy, tlmt the hypothesis 
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H i s  
3 S ^  'i;* 
105 
10# 
Sreaahoase ,&aeti®n of Fg •S«'®iliags to Crows test, la©» ST 
Seedlings grmm. trm wwmat Pg sseit •mmm t®st®i fop r@&@tl0» t@ • 
r&m 8T» A «wiiB*yy of tk® is shttim la 'BaMl® tS# 
to Qulj partial imaimum for rttls'teae# as ehmm la 
|(.p®*i®aslf |>r»8»atoA, th# fg 'teM B«rres ®aly "to s«ppl«t»at .f#a®tlo la-
foMfttloa mther tliaa prm-Mtiig^ eeaelasif® geEwtle mtim* 
In faar of th© eross®# tb@- fg iatfe 411 mt agr©® with tk® »3ti>@®t«<a 
results 0® tke-Msia ot tA® h^otheslf |»r«irl©w»lf |)r»8®at@i» Il®in 68t» 
X Cliatoa Mai & hlghsr rmtl© of r®8l8tftat t# s«»©®ftifel® fla-nts tbsta img 
•:^ ®«t®d# liffiealty in elftssifl^ tloa ms eaoouatore  ^ aad this 
aeoottHt f©r th® mppareat dl®er»pt»9l@s, 
IPw© ®tt8«»ptll»le Fg plii»t« mm @l»@rr©4 fr®a t. @ros« ©f fkral» * 
Saata F@, ft® ®©®mrr®ao« @f thorn la Ilsewss#  ^ ia th® B«xt 8®®ti©B» 
Pl&ats ©:k.sslfi®4 as 8««e®ftll>l« war® ®|ja®rT®4 la th® sros# Tietorlm 
X (Aath0af>-t0aA x Slae© m ,8as®®ptilJl@ plants -wer® i^^ eetei fr« 
this arossj th® Fg pMnta mnst b# pr®g#af t0«t«i t@ T®rify th®ir g«B0t2?p® 
hefor© a ©Itetng® is mi® ia the fr©p»8@i partatel geaotype®, 
Bi® mti© ®f reislst&at t© a«»e@ptibl@ plaat® i»a higher ttaia •x-
p®et®<i ia th® ©ross &t frl8p®ral«t x laailsftfer# A prog«ay t®8t to T@rif|-
th® Fg g@a®%p®s m&f ©onrset this imti©* 
la all ©th®r oros#®® th® Fg .totii agreed with that ©a^sstei. 
0r®«iil»«»0 Isaetiea ©f th® %%rl«l P©pm3*ti@as to a Strain of Mat 
to *lil©h Ukmii» m® 8«s®«ptibl® 
th® limltei .Kaottat ®f Fg iata ®hMln«4 ia l§49 usiag this iselat® 
im 
fitbl® ZSf fifflraaiy ®f ia 1ii.« gr»®ahTOs« 
to &mm rest ra«» Sf# 
Wm^^T l^e^mr total 
Oresg ysets'tot, emmptihl* Bmhmf 
X 8a.S0optll>l®: 
Il®ta mh X Cliatom ISf tfi liS 
trisperni* x Clisttoa 870 « ITS 
fietsrl*' X «lat®n U 22 SS 
SAatft P® X eilatss Hi SS 149 
Ikrala® x Cllmtea ISS ii 15S 
.iaMi»f@r X 6liat@a 16© it IIS 
X r®si«taat 
Wkmim X Il«la BWb 180 4 114 
Ikraia® x frlsp«raiit 18» 0 ISS 
IJlaraia® x -ftiata f@ 804 " 2 •' 3§4 
fietori# X x Boo»») S5 6 61 
Tietorl* x IjiMlmfsr lOr 4 104 
Trlsfemla x l«.ii<Ih»f«if SS6 S SfE 
tota f@ X Saadimfer lit 11 IQS 
S&Bia F® X Il#lii €m 7§ 6 . 8t 
Saattt Fe x Trisp@ral& SI 0 SI 
Saa-te P® X Ca«»B» X Bmm) llf © 117 
IlelB 6m X frispeP35ia 7i 11 8S 
Klein 0§b x (A.-B. x Boon®) 184 S liO 
im • 
©f riist ar® ihows ia fabl« 24, fh« is.1« &m aot vxtmmim mmmgh tm 
g®a®tie int«rpr«-fe«.%ion8, hnt s©a« i.afoa«ti®a ©tstniaoi# 
th® iho-wa la M Bbm tfen-t ®aay ©f th» »aiil»afe iparieties 
l»-r# 4lffewat g@a«s far r^sis-toa®# •««#©«§tifeI® flaott is«m • 
•t».lB©d i». %h® Fg ©f ©jrtsss®® Iw® rtslstaat parent#* It als« iaii* 
eatsi la ewsses with "Skmim t!mt «««o®ptiliili%y ms partially 
Aa «,tt«apt ms mmSj® t® ©Is-teia mam iafom&tiom e®»@»raiBg this iail* 
®ii.ti©a» 
Aft®r 0r®wn rast da.1» 1*4 •!>««» oa tte® fg p«pilftti©» «f 
th® er0fls fffcjuia® x Sitnta F® Rarest # S9} for a ©f 
plants w®r® in©®ttlftt#4 ©a tfa®' s@«oM ®r tliiri l«ftf mith & wdxter® ©f srust 
t;^08 wMoh eeataittsi a lmr§@ pmp@rti&n of •f©p®s wMeh wottM attfcsk 
tlkamin®# A ptot^graph of tli® s«gr»g«tl®s phpBiimi ia ahma ia figur® 22* 
A «%!»a3py sf Wm r®®ttl%s is shewa ia IS# 
Th0 data is fa,l5l« Iti i»iieat«4 th« llkmiw typ« of r»t5,8tane« t© 
rae® 57 1« .a.««®©iiit®i with »«se«|»til3llity to th® me® •wh.ish. attacks 
tJkrfcia®* fk# *,8s®«lfttl©a ms mry ©l®«® bat aot atsolat® if th® 
typie r®a@ti®n ms m mrr^^t mmsnm^ ©f tli« feastype# fh,ls iaaisat®! 
th» faster fair eoaiiti®»iag tli« F® %|)® of r®si»taae« t® me® S? 
my aot h@ ftll«He t® om of tfe® two lii^si fa@tor pairs fsr rtalstaa©# 
t® raee Sf from 'Uixain®, %«t last«*i mm ©l«8®ly to sm ®f tl» 
Wkraia® faetors# If thi® m« th« @a«» om ®r®88®ir®r "1^® would I)® ®x* 
peetei to b® fully s«#o«ptibl» t# mm 67. 
Frtm ffiross # 4^, li»,<l th® saa® aetaal pareati a« er©f® # St) 
S9 fg pjABts wmm grows of whieh 2S iir#r® i»9ealat®4 with, the mixtwr® #f 
me®« whieh did n®t pai*giti«® Ukmiae aai, SI war® ia@®ttlat«€ with a 
fifttr# ®1# Sefwsgiittoa ta fg f®r «r®wa 
rust wia,oti®ft tf n aisctar® of mm§ umm m mhiBh Ikmia# was 
mBmptihlm, ia a eross |j-etw«»a »iistaiit f@ and sa.#s«f-
till® Ukraiae® 
Left to rlf»,# fg 8«gr®gmtitt»» Fi,rst Imt* fiM&t # I# 
l#sistant t® m©« Wkmlm* 'Sm r«®ii1«at t© mlxttt» of m©@f «al 
s®gr»gat#4 Im th# fellwisg g®aei«itio» fsr th® HJtml'a® %p® mad 
Sa»ta. F# tfp® r»slstaae® 't©- mm 6f» Se®«»i l»&f# Flftat # 111* 
ftisistant to m©9 WkmS^m^* Was r®sl®tR»t t» six^rt of ««#• aa4 
Isrei ttti® for fcatm F# »«l«taiie@ t# mm Sf • fMri 
Serdsr lis®-fe®tw«»a aaad «tts«5«pti¥l« to mm 
Was immxm t© mlxtsr#' af me#® hsmI s«gr®®at«ii for Hkmlae -feyi}# 
aa4 ^atR f« type of iwsii'^ aeei in th.© following gmmmtlm* 
Fourth Itftf• S«s©«ftttl# te' mee ukrain©. Was irMwue t« miicfeiar© 
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®a'bl@ C©rr®2At#i InlwapiMa®® i»® ©rowa rust stmias la 
ft @ro«« 0f Bkmlae % Sna"  ^ F®, ®r©ss # S®. 
ftt®orr®©t«t tmqmmj ilitrl-
l&e« S? fetttios 0f plftttts with r»» 
sf®©t ermm r«»t r@*iitl©a 
esrr®©t«t Ff , wh@a in©ettliit®<t witti mo® 
fh®»typ© fttjs®.rr®d fo» ' tteut»8« 
1 %p® t i %pQ 4 typg 
BreA tra# Skjmia® 61 & 2 Mi 40 
itmmm t3^«) 
Sagr»ga.t»i tltesdw  ^&ai 7© 4 14 41 11 
f® tipe# 
Br®d tm« MmU f® IS 4 ' 18 S 1 
(0 typo) 
m 
lHr«8tlgatl©as With 1# 
fk® Fg pKig«ai®B ©f th® flTO ®r®is«» &i om 
I»r«at iw#r» for i»«a.«tloa %o li2^E|££,* ftssismst tlmt 
d®&li*at faetor |»ir for Sttgeeptitoility to I«  ^vtg-terlii.g wns tto s»« 
ftg QP ll»k@i wl^  %h« Tiotorla. 'fcyp© ©f erom rwist r«ii0l»a«#. 
Yietorift X C|ia-teB» mms §> 84 
Mmn§ the progtaiss of 12S fg plAats tts# ©Isserrai .eoTr®et»i Fg da-  ^
W0r@. 34 breedlii^  • tin# 8W8o«ptttl® t© 1% vi»togl«ii,» 64 ®®gr©gatiiif tu«» 
eeptifel® aad r@8l»ta,»% aai 27 irstiiag 'tra® r®«i®%n1s* Bs.# «fe®t®.d 
nmbi&rs oa & siagl® fa#%or w©r« Sl«ES i 62#SO j ai»2S» A, 
ohl ».q«r@ of 0,86 with 2 «l,efr©®8. ef fi^ ®4©a gl?®®. s fwlmbility 
b«l»9@a 0»S0 ftttS 9, sfttlsffteteiry fit# 
•eoaats mnm »&<i@ la mlj fg, llsti fi« •B®gr®gAtiag 
partio-tt of tli# Fg f©pala.ti®a# Fi«i ft toMl of plaats Qfet®rv©l 
BMafeers wer# 116 sasespttfel# s Sf rselatmat aai iM® ®a:p®st®A wer# g28,75 i 
76,26. A. ©hi a^mr® raltw of 1.S4 ms 'abilmlaed t»vlng ©a® 4.ogrm of 
f»«4s« wl'tb m prolmlJility 1)®-Iw»0a O I^O ftsi 0»0S# Siis m» n 
faetory agr®®iB«Ht with tha as«wptl@a of mo'mgmnt& taherllaae© of r®-
ftetloa to Tiotorta® la this eroas* 
yigtoria x Il»ia 6f¥, cross -f- gf 
The sam® sttgregmtioa for re&istloa t©- vistoria-e m® axpeetti in 
this efofs aS' m« iadie»t©A in tb# cross of Tlot©ri«. x 'OllBMa.# fho . 
©0rr0et@d Pg O'bserfed maabers 24 » 86 i It where tli® w#p® 
3 
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flpiw tS« fiwirf Ami B©iml Fg pMat# ®f sm*# &g# tram 
A er®ai of Ijiadl»f®r x Cliatoa. 
Upper first Isaif Amrf plAat oa tli« l«f% 
•tni norml th# riglt# 
Low®r ftotsgmpk* typ® of piant ©a th» 
s-nd ft Mm&l plaat da right* 
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for ao'sml »»1 imrf 
pltttt® fi?« ©r#ts®i #f x, Cllatoa whtr# tli# pfcrftati 
&a4 wiF®' mxml4 
©lit^ ru'eA Ite# 8s:f#o.|»i 1®* 
0w»8a I©..f Isiml Pirairf Somftl D«i&rf ©: r 
^ 8® n #f • ii»s " m^z  •0S--,Ot 
te S4 SI f»a Sf.S *s-.s 
m s« 70.8 «,s 1.8 
Pml9A III lit iSl»f loi.s 3ili§ 
f iegye®® ®f i»T .l-.OS 
t ef fif«©-A®a ia a—OS 
123 
Safel® I8« Slis®rr@4 itni @3Eft©«t»i ii«to©rii of aoiml %tA imrt 
plAttts ia er68t®a of 'bmSMim x Cliatea* 
tfitftl Pg C©rr®6t®4 fg 
B.r®«<iiaf fep# Olsa# Ixp* Ofet# 
§®a»mtiott l%gaotff® heAmtl^ r # # # . # 
lAj^ yhaftr 





loiml Soi»l asi.f tsi isa 4t 
Mm 
»iW. m* 
m*. %4lVe W9» 
m» 4,t,» 4 W00 
l i e ®  
m» %w® tf,7 as 
tearf 
»iW. umi IQf.S sf»a 4f 
m. 
Bte# 
fim ©if©®s # St 
im 
Table 29, T@g-% ®f iumprnwAmm ®f l®«ms tm mmm f®gb«ti@a 
and loci for dmrfli^  la wmnm ®f fistailMifsr x filiatom & 
partially dornlmat f«.©tor |«8.ir f rm  e@atr«l« ermm. 
rast rtiistaa©# ts «#o if mad m j^ ptlmlly ifflatmat pill* 
f rm  @&6h pareat 4mrfiag« 
'§i%« 
Grown rttst reaotios to rae® 8? 















fotRl tif Si Stf 






















 ^ J @ 
"S IS I 
t  ^  fe y 
1 1  







































f i2 19 
I 
! i -
1  «  
I  © • f} 
^ f 









f  ^  % »  





I  e  
i  I  
# ^ 
m ^ 
I J  
I I  
g I 
































f-1 M p »  
« • it • % 
•>4 . b ^  
ft>K «-* g 
• 4* 





fabl® s|'» f| far «*©«%• of l®«,f sfeeMfctl fttb«««®se« 
in 25 oftt 
0KJi« 
lo# . .Abi«ali, , fm S«vgml, Waw 
lkls«#at X Alseittt 
7® rrl«f®rai» x ?8 01 m UB 
1.64 (A.-B# X Bo®nsi)x ©ll»t©a t« ss m  lit 
A%»«sl X F«w 
1 Trisperaiiiit x Il®la te 2© m m 
18 Qllatoa * Iltia #®% m ^ IS « . Its 
m X IJteia 601) • «i • fS • &  1 i@ 
A'b®#at' X Several 
u X .  0 list®a if 4 lis 
m ?l©toilA x(A»«»i» X SI 48 18 li lot 
Afes»at X Mmf 
it lA#*®# X Bo»ws)x Saa-to F# m If a® fi© ' l« 
86 CA«»1« * 3mm)x Iftap&iait %$ 11 It M$ m 
ti X Snat* f# 10 W IS SI m 
T6 3c fkmtat t « 14 s« 114 
•ft' m @6 41 14S 
4« Cliatsa % SRsta f# m if u IS m 
S6 Cllatea x Wtimlii® fg. ss $ m  %m 
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Fifar# 16 • First l«a# pab#s©®s» progesy sf ftefes&l pa,-r#ats 
X,eft fmlt* ¥**!«%• Pkmlw*. Imtt te right. •- Plaats S«.t, i«5, §»18 aai S<^4* 
light Imlf* Vmrte^ lABffl»f©r» l«ft %»- right. €»t anft 
133 
?i,gay« ttm W%mt l©&f ahsmtfe pab«s#«as® ©fprsg#  ^-at .a®tas.l 
I^ ft Imlf. Twi«% Cliatea. Imtt tft' yight. PMats 7-El ani 
Eiglit l»lf, Aatli0*f-loa4 x I^ ft to aright, ' Plaats 14-4 aai 
li»«220. 
135 
figure S8» Sxa.?!ipl® ©lAises used in olasslfleatioa «f fg 
giants for extent #f l«f sheath pubsscence# 
l<®ft ts rl^ t» 41>«©at, tm, «.ad maf • 
137 
tm 
?# tfe® aa m s©«i g«a®t4@ r®fa4*«t a mem 
lia.t#milve staiy tltom m» r®&€lag« iwr® a*t®  ^ oa tfe® l®af 
slwRtli ®f th® first l@ftf • ly th® pl«at l3#tw«a » light stwi^ -
tij®' l*lrs r«fl»et#€ tfc» light sAki^  tkm fifttl## It m« aoted thdt 
^#te41ifig« a© M4rs #a tk# fii*st Imf i»mlt la »m» msm 
sitftw hairs ®a Mm- mmwA X«Af ikmt%# fh«rt *s mr|.*ti®a 
la th« mmbor, wai fosltlea &f th&m a®' @3iisiifi«s«,tlea 
ms#d ms aa,tlsfs»©t®iy nrltldm a. »r®«s feat eettparlisas b®t«»®a ©ar©ts«» 
mBkf Mt %« A mr& »^s®lttt» «Ms»lfi*tioa igritw ineiBli "&• «®©t«4 
for ft ©ritleal 
It ims «iFli«at that tli»r® tbrs h 'Ifttis »l»0«- tl» diftrlfcattoa' 
®f flaats frm * «r»«# #f «%«•«! x absent #.r f»w' x 8ife®«at hai a ©©»•• 
e«atmtt0a ®f ff s»©iltiig'@ in ©]tos#» tm tr la ©r0«s®» &i 
WBi,S  ^ X SWVWSi.'k or m th» 0©ao«ati?a.tl@a ®f tttilTliwls m® la 
tli® wu  ^imi 
lali»rltMiit9 #f first l»@&f fcrfiail lairi 
IiA®rltaa®« ®f mrgl*l halrg mM stwiiai Im all er®®«®8 lirwlTlag 
til® Tiiri©% ¥i®t©ri0. m |»-wmt«. ¥l©t©r4» mlmys «hew#4 Imlrs 0a iim 
aarglB pf tii« flrat Imt «.« as th# ®M#r Il®ia $m 
Imn&imfm raaa# ©a tli® first- Imt l?«t • mmllf ®«ao e®»li fonnA 
©a ©M«r liw-ws* Imir® mr@ ®©s|il«t»lj iifes»at m Wm&tm, 
01lat©a ftM ija^#ay»l®M x Bmm* 
fi» Fg g®«41l%8 mm •p'®«p®t Ittt®- f««r «la.ss«s m r»fr«s©iife»4 ia 
Flg i^^  If. flfc« swwmrlt@4 mm pr»®«mt@i ia Safel# SI# 
fignm. SS*- ®f ©lA.»8s» »8«i in ©f ?« ptonts- fei? ®x^sl mt MxilmJ 
i»klr fr®4w0tioa ©b tim first Imtm 
•M right*- Ahsm^f tmp ssTsml 
14D 
141 
W.g mgr».g&%lom f®r itxttmt ®f first lm£ *rglml 
iMim la fiw ©at ©ros«»s# 
greiw  ^ , , , Afc8»3B.t few iOTemi Mnay foMl 
m Tietsrla x H#ia Sffe if 18 g $ m 
m ?i§t©ri«. s Itemias# .81 St 10 f !&&• 
Tletoria x Ca#»1# X n m 1 f im 
S4 Tleti^ ria * Cliattm m IS s a iss 
^SS •i®t»riit * lAaaihftfftT 6i §4 i z$ 134 
Victoria parent • saany first leaf margimi hatirs* 
Ukusiina ]Mir«nt • no first laaf margiml Mlrs* 
x Boon® • a© first l«af mrgiml imirs*' 
eiitttOB fftrent • m first leaf mrgiml iiairs* 
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]»>» W li-S  ^ AlMa® l&iml fKrts.t 
11. 18 1 18 
n 0tf t S 8-lS t-lt 
n $ l« S->1S 1-12 
n •0S4 § U s»« t*3JI 
?« ©fS $$ S «»X8 2»lg 
fS 14 If f f«3  ^ i»m 
m f II i B»i4 S*H 
m V41t I s S»Z4 3«11 
s$ 6® 1 i i-i 4»11 
m $ t 4.11 
88 SI S m 4^m 6-tS 
8S ISO S If 4-16 6-2S 
m lit 1 s 4*S 14-6 
m ©1 If ti i-2 14-4 
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mmvsmm m mmmsmmi ms^tm 
k sswiary 9f tl» p»poitd of tl» mrlmtim 
in tfcis 8"featy i® shewa la S8^# It isast h& r«alis®4 ia em» «&#•! 
th© date w»WJ aot @xt»BSiir@ or ®c«pl®t« '©a^wgla trm any ©as- Qmm to 
0orp®©tly Ideatify tii® geiw%f«s @t th® palatal mri«ti®a» Smmrmr, 
m&b Oram ptoriieid a-ri%iea.l irfoimtioa ftui m •eritieai t«®t ©f wmij 
Qtimr •«ros»-« Ai^  liypsth®®!® tfent ot.m ©icpliiim th» rmmlM &f all nrftfse® 
is pr0l».bly «orro0% »•©» if mm ^mtiMimisory fit to st&tist4eitl.lf ©ftl* 
•ottlftt#d ssfflbeifs is ofelfeiast f®T ©a# «»«#» It» ^ rsediog bahaTior ©f 
'varieties ia •il&ll®! ej^s®»® ©f smmml mrieti®® pwridei a, .ator® ®3Pit» 
ioftl t»st af may lif|i#th®®l» tl»a «, slattistiml test for gQoto@»8 @f fit • 
for ®Reh liidiTiaml #sp®©iitXly wher® «a©«at &t iate tor 
©n« eross m,y hm wall* 
fMs stwiy ma issigsasS with th® Rssa t^loa that ©rwm r«st r®» 
aetioaa i«ft8 M®adali*a ia mturm mnA that th® fap®a1»l asterials (mrieties 
iadiTidwa.1 pluats withia # •«ri®ty) w®r® bmmygsm for tli®ir 
purtieiilftr typ® of &rma rwst iwaetioa. &® r®»*ilts of this 8t«^y ia#-
dieatei tto mMmaptlen ®f hM^aygotity ef my Mr« been iae©r« 
r@et, Th® srtgia ©f of tli# mritti®® i® not (d®fiM.t®ly 
kaetitn. It is -quite ims©»W® to atiw®® tlwtt th® parent® ased im tM« 
stedy w»3p®- a©t <i®«d®i^ ®at trm. m sisf I® bf»®*ygotta' flast-# th9P®fo-r®|,,, 
®T®,B If «®l«@tl@a for &rmu rest %f» .had hmn f»-©ti-e#l, it is mlitoly 
^Bi® ftetiml Aatft r0©®r4@A -ittriag tiiis larestlg&ti©a ar# fil«d ®.t 
lom S'tot® fh»f mkf'M ©"btaiaei hy writt@-n refwat trm f&m 
eropa, Ifep«,-rt®»st af AgroawLy,- t&m Itet® Call#f®, la®®,. 
im 
$»1sla SS« Pr<i|po#©(i of mristlea' astd ia -Hi® 
Iwestlg&tioa ©f intosrtlaae# ©f r®®ls%fta@© aiiA awstteptttility 
to crown rust mm 6f • 
Ileia fiSfe II •m. IM. 11 Vk 
Irisp'sraia, m 11 
¥iet©fla tt iffli att w 11 
•UnM r® m: w I f f  11 
WkmiM m * W -rw 11 Vk 
Isi$Sfc®.f®y Mc aa w Vk 
I©8»l»@t ©Matea m • wa •rr 11 
AattoHy»B®ai x B#®a# m imm 11 
147 
that «,3.l pleats w&uM b® tli# sea® ggastyp® sin®® tk« da-tai iadi<»t®d 
•th® •prmmnm of f«,et©rs im soa® 9t the ffcylett®®#. 
Hi# mat ^rmetlea ms «,t least for th® fliLiit® 
tis@i aa f&nmts# 'fli# f.l#M rm&tien Kaifoi* 'l3«t Aiff®r®i fmm. th# 
gr«®3ahoato rmetittt iB s,Atilt ipjAnti ia Hi® fi«M sii®iw-i a very 
Mfh 'tji?® Qt- r®sl8taa®«» tator fta «irbr«®ly hrnvf mrtifleisil, nast 
#plfky%®tl© tit® ai«lt pL3W!a1»,l plaiatf ted * 0 typ® p*0tloa# I© ©r®i»a 
raat p«st»l®'® w©r» »'bs®.rr«4 @m tliQi® fl&ats# 
ffc® «»% r«a©M®a ®f *&» p»»«tal plaats of th® fmri«% frisp®Piil» 
T*rt@4 tB ti» fi«li *® they 4ii ia th® Ba.p»at 8-2S m« th® 
least rMl-Bfent, tM7 latea«Mftt« aat th® otters ti» moat r®sistRat# 
Biis rtlatieatiiip f®r %&©• «iialt f lants ia th« fi«M, howw®r a 
hlgli®r %f« 'spBsiataae© shmm. la tli® fi#M tha» ia th® gr@®j3li®tt8»« 
I51ff®F@Bt g«ii®typ©« mi fliMits -witliia thia wrtety faa-r® hmmn. mM t© 
explRia th® pasmltt# It w©kM aot b@ iiw^rtsiag if tl.® 
Trlsps^raiii ©oa-i^ lasi plaats *itb tbo g«mty|j0 far r@«iEta»©® t© orowa 
rttst m®® S? ®f ®-®y ««lJl»Rtioii ®f oa® »r 
1^0 f«t®i» pairs • A grsftt daml sf mrl&tlQa !»« l)®»n ®'b«©rrs.d. in th# 
er©*ft W'St r®»®tisB «f the «ri«tf fyisp«i»ttia -mlmn it is waed ft* a 
4iff®r®otlftl mri®%# Tim pr@po8«i hypotfetsii aceomt f@r tM® 
wriatloft. 
Although tfc® r®a®ti@a 9t pjant* fro® iit® mriaty ¥l0%®ria wm 
fairly unltnm,. a gr®«.t i®al ©f mriatioa ©eenrred la th® rmetion ®f 
tli® Tiet®rift g©a« ia ««fwigatiag geatmtioas* fh® fietori®. g®ae may 
hm« b««a ©ttly- partially dcmimat^ - tfe®r®' smy h&m b@«a a eottsiiemfel® 
«sviro»eatel «ff®®t# ©r tli®» isay ha*® %®®a a eoasiterabl® g@i» 
M B  
fl»®' Vleterl'ft tff# ms s«l)iiTi4®4 iato grotip# bas#4 ®a 
wrflag a®0ont®-@f p«8tal« fo»ati©»», Maay plAats ghswtd no 
wMl® otfcers w©r» ••©1b«atfled *§ fwliy sasoeftllsl:® mni others at mrloa® 
luts^maaiftt® IttT#!#*. All ©f tlies# plmta 69n l^a#t the Tioteria g»a® 
for er©*ra anst wsis t^oEC® at shorn fey tli»lr stts©«ptlfeiHtf to , 
Tlctort«. rh. dia not pro«u<» .11 the rtf.ot .Ino. F, 
plmats fiwilag la tk® s«*® p^t nhm^i «11' i@g-3re®s ©f pastel# fo^wmticm. 
Th® li«t«T0»^ t^ii oo»ait4®« ms iii g»a@ml a lower typ® of p@si®ta.a©0'• 
thaa th« teia#gff®KS ©eaditloa, %iit this i®@s aot «xpl»ln. all th« -wri» 
&ti0a ila©@ t®s» tra#. Iji-e^dlng Immr Tl®tort* types of wjslgtwie© -wmm 
foaai. It 1« a®0®ts«.r|' t» aasiga * d«il of th® mrtattoa t@ g«a« 
IjaokgrottM »ff®®%». 
Siiw® til© Tictoyiii of @y«im rest r«aeti®a Is dlstiaet frca tb» 
otb»r typ«», it it iat©r@»tiE  ^ to sp^otJilA'iNi ®» why it ffe# 
th@0ry of wltimBttiQeptil)!!^ ,^ tl» ¥iet®ria tfp« is w& smtosptlbl® 
tlmt ©atrftme® of tl» pa.ttof«a to rapidly Milt th» hmt 6®ll8 tl«t 
littl® ©r w» sfo-rtt^ latiea ©®©w«, ttas %h# host is rsslstaat, l».t hmn 
•pmpmmi. fey miti^ lar«stigiitert». tit««ifi>«P|eT (11, pp. 4T6»4f7) la 
ewss®i ef lt»te * fietorl*. to th@ iafc®'ri'fe9.»e@ ©f i^ ©« I ®f 
eftJTO. rtt«t f^ t«di 
Faetorla.! amlysi® pr»s®nt#4 la Mfel® 6 .as®®### that 4 aM B 
e«tpla*®mMi?y aai ? is expressed only «li«a la pr«'«®aet ©f 
g®m flfts® «»SQ#ptitel® 't© eoreaa  ^ m»mm* TMt is, whsa 
A ftiii 1 ar@ preseat to gitr® the Bond type of resistaae# th# 
fwBgttS is fr®v®at®# trm developing to the sporulatioa 
whoa tiaswe ®®lli,pi© {oonditioa#d by V) a i^mally •begias# 
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th.» asid a.a4 tias •©£ f®re«»t eroaslag ©trer with Iti 
st»ai«,r4 ®rr@,r ar® girm ia fabl® S4* 
S4, l8tSaatl®ii of llnfcaga ittt«aslty of gsa®®, 
•eotttwllistg resistaa^i# to ©rewa raat me« S?, ia tli« •mri©%-
UkmiB® irm ©orr@et©€ Fg 
6orr©®t®i. Fg d«.t» 
Cr©®« Br®d %«# BrM tw« T»1»3. laximuBi 
®kw!.ii» • &ih®r llklihoei 
typa %|>®s -ip&r&mM '©atiasat# 
of 
reesmtsiiatloa 
Ikmiiie * • 
Trlsperala U 60 It 116 
Siitttsi P@ if 7© 26 im 
A»-B, X Btteas' If S6 10 es 
Gllntaa m Sf 21 iw 
total 16S iss $$ 466 ai.8±,04 
All from er#si»s iav®l"ri3^ MMMtw mn &m puraat iliQ«r®4 -tim 
toaaimfftr %|>« of p»®la%w»0 *!.« «oMltioi»€ Toy m siagl® f&«tor 
All f»® ©ro«sos laT&lirl% Cllattii la4l«*t©ia t!«t 
Cliat©a only mmmim ftlleles %©• factors f#r «se®pt 
iB tl» «a.8® of eilatoii It Iloia itb* fim iatit. feir® sage»st#i Cliatsa 
e«.rrl®i •, ^Qntmnt lAiMtor f%©tor whlefe. m« ®pli!l»tl© t® th® Ilsia Stl^ 
g®af. for er©»» wst r»slstsk»®®. It i® fwlt® psaiifel® that tM« lahibltor 





































|/ u SI oi 



















































































































t® aost of tli® moes follwei hf th® mast simpla ©smblimtioas t© th® 
jE©r® ©c«pl®x eeaMimtloiif* fim mk^®r ©f saeli a pmgmm 
mv& (1) It Is aot iaiowa for whioli g®,a«f ©©aiitisa wsistaa©® t@ 
ip»eifl© meet* (2) A r©sl« t^tt mri@ty pmrlA0M m 8®l®©ti®a pressttr® 
agitlast me®» of rests, »llaia&tl,i^  thos® t® whish It l« rmi$tAn.tg tla® 
only tli©8® «©«• (a®* rteoablmti#®®, aatatlefi®, or pr»B®at «nii#tttlfl®€ 
r&e®s) to 'ighi&k Idw -mrl#tf* i« ®a8e®ptit»l® eem sorriT®, fh@ amotrnt of 
8el®©tiQB pressor® I® m fB»«ti©m ®f tli® t®tal @&t aoreag® 4®Tr©tei t© 
TOri®ti«s e0at»l^ ag thl® fM&rtieKlft'r g®a®» 
tla® first liad'^ tlQa mu h@ .aslTsi 'by ®xp»rlia9n'fe&l r®8®«.peh» TJj® 
sslatioa te "Wil® pr@fel«ft is nm mi«r tmj «t leu® Stat® College at 
oth«F iastittttioas* It i® tli® §#©©»€ ll«itiitl«a that c®af®s tk® most 
concern, 
So«Tee® Qf r®®ista»e@ mm t® mil to®»a me®* ®t the 
pr®s«at ttoo# Bmm mri«ti®8 ar s@l®@tioas ar® refis'feiit to all ap«®®i 
t@ whlel* they haw bees ®xp©8e4# It ig t«it® likely titat a g®a® or 
oQMbimtioa ©f g«a®s for mMleimnm m& f©«s4 ttat will giT® i^ iist* 
aae® t® aay ®» mm of ©rewa riast. Tkmrer-, it my tak® ©©asifSorabl® 
tiffi© tt a swi-Wbl® mri®% witfa th®- i®sip®i oosaljiBRtioii of g®a®s« 
It may b® tiswis® r»l»a»@ m*'l#tl®B im.r%ng g®n®s fr<m all g©ttre®s ©f 
resiitaao® at ob® tim® l>@©atts® ®f th» iai3g«r that s®l«oti©tt presstir® nay 
pf*o4«e® a me® tl»t «©»!€ parasitit® all mri©ti®s.» It, i« als® m»»i«® 
t® ha-r® th® @atir@ ©at a®r@af® |>:laatoi to-  ^ ®b@ •mri8%'-», th® l3®8t pr©®®»-
dttr® ¥® to «s« • th® fewest g®a®s ®r  ^ caB i^mtiom ®f genes whl®fe will 
eoatral th® pr®'ml®»t m'0®s of ei^ im rtist, fh®s» g@n®® «l»«ld 1»® p3®.®®i 
in 8®ir@ral aeesptafel® irarleti®® ®f tiTors® gem plam. , ®®a®ti® stock® 
m 
0f g®a»« ftad ©walslaRtlaa of g®a«s for msisiMnm t©' esmum rust sh&uM 
tli®a 1)@ Isailt «p and b@ .••mi.l&M# for traasfer •fco «a®al.«bl® 
I'sing » 1»©k0««s fcpeeilag pregas, th© timasf®r sf g«jws eowli b@ ao©«-
pll«li»4 awl th«^  ^mri®ty *«l#as«4 fe#f®r® a a®w mm ®f rast e©«ld t® & 
serioas thr@at t© th® oM fit® 8«ee@ss ©f sm&h a progrm muM 
isp@aa Mpoa tl»» ©ftrlf iiftatiflmtiea of n« mat mms.« This sk&nM 'not 
Is® dlfflealt «lae© tfe« thwselwt ar® th® tiff©r»atial8 ' 
B»e€e4 for tb® Hm% Mmat i t imis im  ©f afw 
fib® mjor, «#«ree.« of r«ii»t®.»e0 mm ftmllAtole Aai m. smsmwy of tMeir 
hostwf&mglt® r®li.tl®MMp,« mm gimu ia fafel# ®6» fo 1j#st these 
M&nrmn ©f rmlsMmm it l» mmm&Wf t® tmrn the awal»@r ©f g»»s •mad the 
g@m Rctlea iwolrei ta re«lsfei.iiee to eftofe of tfeese rtioet ®f erowa rast# 
for mrmm rast mm 6?, r«si«1».ae.» ms partially toaiaBtnt to -itig" 
e@ptiMlltf» flie^Mglier the type of resistaas® th# Mglser ms the 
fheaotyfie iosiaimaee for resistaae®. B» smm rslattensMf h©li for 
epit'tesls mi/®r dsaimae® "betweea aM aaoag geae® f©r realitance# 
Ih® g«a®s fer reslstaaee as ietlgmtei la &l3l# 3S Md the- follewi'Ug 
i^ 3«.tt©aBMp«i . '• 
1. Iji 1 or 11 episMti® or iomtanat %© all sthet''geaes t»st«€# 
M|^  #r t.epiitatl© ®r d«ii«at t® other f05»® escoept Ij ® or If# 
S. ? Amtmnt to ?j s.M efiitatl'o ^  !• 
Ri® gea®. Ijj far ®ttse®ptlMlltf ms #pista.tle to I» Siere aay fee 
miwr diff«»n.oes In ©tb®r r®'l®,tloBsMps b®twees aai aa®ag ttoes® genes 
but they hftT® not as -yet 1j#«a ©learly estalsiishei,. l.e« th® tegree of 
resls'la.ae® of l.aai H ©r of asA t «&y t^ b® emetly the same, or 
my iQwer tli©  ^ reslslteta©# !••#! of ©r all of tlst® genes. 
'^ TabX® 35 aai in. fo©taot®a w®r« swMkflssi irma. 
lerphy (16). 
^The reaction of l^ iadhafar has a®t been reoori«d' to erown rust mma 
S, 1©, IS, 16, 19, 21, 23, 24, 27, 82, 36, 37  ^ U mA 55. 
®Th® reaetioft of Saata F© has not be^n recorded to erown rust »##® 
i, S, S, 8-XO, 13, 14, 16-19, 21, 2S-2S, 27, 28, 30-52 , 35-39 , 4X-«, 
51, SS, 55, 68, 62-67, 70-78, 74-76, 79, 80, and 64-8® iaolw 
4 
. th® reaetioa Mi Yletoria las •bate ,:»e#pd«.i' f&r-'mli tS 3?ae«8»; 
%li® ^ actioa ©f'^ Bond has been i^ oord i^ fop aJl,l f® m®©s»/ 
®Tli® reaction of'Aathony-Bond x Boons iMti %«•»'r©'®9rd@d ©Bly to 
vmm I, 6, 7, 11, 22, 33, 34, 40, 46, 46, 48,-4S, SI, §7# SS, SO, 
®S, is, 73, 77, 78, 81-8S and 87-05 inel, 
r«a©tion of TrispertAa hat ttot besa r«oor4#d to th@. saat# rmo#® 
a® sljawa aboT® for Santa Fe. 
^Th® reaction of Wcraiae ha®'not'b®®!! r«eopd@d % eronn jmst mo®#' 
5, S-10, 13, 14, 16-19, 21, 2S-25, 27, 28, SO-Sg, S5-ST, SS, 48, 44, SO, 
52, 53, 55, 58, 62-66, 70, 72, 74-76, 79 and 65, 
®Th© reaction of Il®ia «S1 'ima h»m ©aly'to me®s l.#"6, 7, 
22,, 3S, 54, 50 , 45, 40,'SI, M, 57, 6S,. 68,,^  7;S, 78 .^ @1-
53, 87 and 88. 
Table 3S. Oat Tarieties susceptibia irx seedling stag© to 
apacific races of crown rust identified asiong eolleetions 
olsteined throiii^ hout the United States in 1930 to 1949. 
?artatf ©r •s®l«eti<0a 













3522 1S38-1S49 inel. 
filt 1947,1948,1949 
f«l 1930-1949 inel, 
tfSS"- 1830-1949 iaol..*.: 
^194S*»4f 
mu 1047,1®4»,1©4S '• 
$tm lS46*lt« inel* 
4HS li48 
ma® 
41, m,^  St, S3,. (.85) & 
•.. St 
33, 34, 45, (5S),, if, 
68, 69, 87, 88, 8t, 00, 
91, 92, 93, 94 Is 96 
Bl©tyf«s ®f 48.,; g7' & 68 
-Biotyp«f .of 4S, 87, it 
m, m &nA 88 
Bio%|»®e of '• I,6, • 11, 
IS, 4S, 47, 48,. S4, S7, 
SO,. 66, «t, eS.,. 88, 90, 
91, 9S 4 93 •' 
Bi©typ©# @f 1, 46, 
m, 78 &M 88 • 
§• 
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Cori^ et®i Fg trm. tS m.% er©S8#8 isrelTlng 8 a&Jor sowra«s 
of resistane® t« cr««a rust were iattrpmted, ia tstsmtaijig the iaher-
itaaa# of r@sis1»ae® stM. •s«ae#pti'bili% t@ mma. rast fae® ST, 
rii® mrieti#® -as nad tteir assign®  ^ g«a9tjp«s w««9 
as Mlmm 
I. Il#la mh - iMiiteat * II a« «« w 
t# *• ^#i8"teat •• Me M^g "•«•• —•» XI Vk 
S, floferi#. « IsslstSBt ktwmnmW 11 Ij^ l^  
11 
5, Ifcwiw - .l#«is1aiit • Wfe 11 f® VT II i^ lje' 
6. lAsadl»f«r - lesiiiaat «»-iek:'s» vm w IA iji|j, 
7# l#®®l#©t Cliatott'- S««c»ptibl® - Mc am TO w 11 
8'» Anthonywloai x Wmm » l«»i»'teat - tt — Tjf | 11 t^ l]^  
Th®. i»t®iiill@li® rM latwtlleli© g®n® aetioa m.s m follefwsi 
1. M, or MO •pls'^ tio ®r tealaaat to all o^ere# 
2 #  Hj ©r I ,  ©pis- to t i® ©r  #@»inant  to  ot fears  except  M|  f ,  or  Mt# 
3» J %mim.n% t© Tj_ nad' ©plstetti© to E, 
4» •pis'lati® t®'I# 
fh« gtats €#»ig,»t®4 a» M W wer® liatoed ia tlia eoupling pim®® 
with 2t*884:«04 f#re«Bt r@eo»l»imtiom»_ 
• Itiimriimmm @f r®a0ti0n t© lU vietoria# ms shown to b© aoBogeni© 
with susosftlMlity tomimat ecwfl®t«ly link«4 with th© fietorift 
%f« of er©wa rust rasistanc®. 
A hypothesis ©f tw# p»rfe.i«.lly €®«l«a.at osapleneataty fiteter pair® 
Iff 
to «xijlaia tli« ©eetirrsae# 0# im.rt^ -pimn-ba in. th® f ^  $»mr» 
.tlon f™. «>m.l p.r.at. a»d Jj. 
1. m.s »imm fe®tw»®a th® fkmlsa® typ# ef r#sl,«t&B«s« 
t® erowa wst »o® Sf and t© a.a l8®3ji1» «f 
erow. wet wlii®h a^Mek# 
Ii^ rl-t»«» ®f ptt^ s©#»©® th9 first l««,f sheath aai of sstrgiml 
h&lra ©a tli« first Tumt mt Tim m&4»- &f iBtosrltaa©# ma »t 
plfteet om * faeterlAl 
fh# ftppll®*tl«a ©f from tMi itedy ia a 
pmgrm ©f fcwstiiig »»%§ %©• #i«m imgt ms tl®ea«sed» 
ISS 
utEmmm mmn 
1#' Allsa, aatth f • A fc-teiy ®f h»t«,rotlmlllim i» PaeQiata. 
eor&3Mf^» Agr# 4iiiiS*S4l.# 19S2» 
i» 0®«liran, a, W#, Johnston, C. 0., Eeyiis, E. G,, a»i IMasinii;;, 1# 6, 
laherHma®© of reaction to sta«t, stem rust erown rtt®t 1» 
f®«r ©at o»M«s»- Agr# lea* fOitS-fii#. If4S» • 
S* &Tle8, 1. B. and Joms, S, J, Stii4l#S la th# iaherilaMt®® ®f 
resistaao© and siaseepti'bility to ewm rwst (?• epr«aftM 
Con^) in a croaa between selectioa. ©f lit SuslprSFtir ' 
sterilis L.) and Scotch Potato (A, aatim %m)» Walah mur* 
Agr. '"ZttlMiU Wm* " " 
i» , aai • Further stxidies on the InhsritaM® of m» 
' «ij^ 3i®®''^ 0 «rora rust (Fv ooromte Cerda) in Fg i®gr»fat#g 
©f • a ©r#f 8 'l)©tw©®a Isi Sastp'i^ 'oF''''"(X« statrills) aa4 imt&h 
#ats (A» gatim)#. Welsh Joar#' igr#'StEM-ISi# lfl?» 
' S» 1» *ad l-urfhyi, 1» liJa®ritaae@ of r«sit^3a®» 'ts 
^ceiata ©Qroimtsi 'Bs^opath* ®0tliO» ISSO# 
®» 8oaM«% A g@s»M« mi.' ©ftological'stttdf'of terflig'ia 
•wtesat aai. oat«» *laa» Ag.r». Sxp» Sta, feeh# Bwl* S3il»ST* 
itit. 
f, H. K# Breeding for resistance to orotm m@% fitaa 
scaut, and desirable agroaojoio characters in oroasea betwo#a 
Bond, Ayam byaantiaa, and cultivated mrieties of Avena 
8atim»"" "i&Wm ia®r# io«» Agron, SStl6#«»l?S« 1941# 
8«" » l©or@, 1, 1-. aaft S-tea-lmia, S« C. St«di«« ©f lijliari^ tte® 
" ' '•i^ a""or©s®®a b©twi»a BoiaA, Arem. by«antlaa., aad mriatl#® ®f ' 
A, sativa, M|m« Agr, Exp. Stii. Techt Bui, lS7a-38. l»St, 
• f» l»«mer, G. H. Biologic finms of Pueoinia ©oroaata ©n «ats* 
Phytopath. 9jS0^S14« 1919. 
10« I®hr, W, 1* 'aad layes,'!!, K. Studies of Inh^iitaao# ia 
bo-^««» toaihafar, Av«» byggmtiaa L., aaft tsw» »@J,®®t4®nt ©f 
A.» '.tatim It* J'our. aer.i* liS©* ' 
lit I©, Slang Yin, forri®, J, H. and Dickson, S, Inheritance of 
reaction to orown rust aijd stem rust and other characters la 
crosses between Bond, Arem. byaantism, aiad varieties of A# 
gstiwe Phyto t^h  ^ sSiW-OTTTMe. 
160 
IS# Mtteiiberger, S, 6» laaieritanc© ot resistaaoe to specifi® mo®s 
of crown ani smst, to Heliainthosporim blight, nat ©f 
e@rt*iii itgitsaswie ek&m©t®rs %f eatt« 1mm Agtm i-t*. 
l®a» BttU •Sfaiti4«40e# 1S49. 
________ ftaA.'Ittrpy, i» C». l«tliods for Aetsmiaii^  6f 
%0 Islltoiattospwiw TistoriA®# Playtoimth* 
1S47. ' •" ~ 
14# Mmlm&0 ¥mmm» lai^ liy, H« C# A 'mm toligtefe 
of ©at«« S®l«»e«# 104t41S-«4*- mm* 
16# 1» C» flif»iol®gi® fptclalisfttlea la Paeelala ©ttre,tta% 
f.» S# Ifept# lgr» feoli. B«l.# ^^sHPiST  ^IflS#"*"'''" 
o 'Ireeding oats for improved adapfedtioa, ani 
"""'"•'"'PaM#. Unpublishad fimnu&l report for 1©41-19|q incl» 1* S» 
B«sr# Flant Indus., Dir. Cereal Crops aadl Dis. 1941-19## 
leeh&a, FwHoees# l#a@tioa'of ©at ^mrletie# to. a aew 
.«f .g»3«i.athe«ii9.tl.tti.« Plifto|»th.# S8i40?» 1946# 
IS# i f« I#., &33d Stevens, I# . B'w»oiii^  *lat«r o»t« 
''iwl.«l«.»b t® orowii'rust, s-mut and ©oM# feajr* Aaer# See# 
Agroa*. 1937. 
1®# Iitrto.r, 1# .A. fWrllmimrf atady of the lialwritaBee of nast 
reislit^ taee la oats.-# Smm-* Jaer# See# Agroa# lf»tS»»3S.i 1020# 
go# f, J, F, a«d Bose, R. C. Studies in Indian oats# II# 
ti&eritaa®# of some eh&racters in interspeoifl® crosset be^ 
tffeem Ave^aa sati'm L# atid Arem sterills L« mr# Culta# 
IMlaa"Sw. Agr, Sei# $*7^-807, ItSS. 
Zl* Saltk^ St'C# Cerr@3»ted Inlierl^aoe la oats ef imetioa to'diseases 
Rjst' etiit-r oMawteters# llm# Agr.# Ssf.#. S .^» feeh# Bil# lOft 
1-S8. ISS4* 
tZ% 'forri®, ## H# Correlated iafcerlteae© la oat® of >ea©ti®a to anuti, 
erew. jrust, stesa, wit.» aisA otiser ehasmotera.# ^®«r* Agr# fi®« • 
Sft783-804. 1959# 
Wftlffiifeaf«.'#lii, S# A study ef hfbrld oats, kY@m sterllis x Arem 
orientalia#. Jour# i««r.» See# Agroa."' Ifg'l#" 
, 24.. laWron, L# R« A stu% ®f dwarfness in wlmt aeoora^aaled by «»• 
ea^ected mtios# feiietios. 9s 212-24®# 1924# 
jtBm lee'teaa, I»# 1# fewtle studies is oats ©f r@iS.sta»©e t® two 
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